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INTRODUCTION 
This report provides information on the installation, 
operation and maintenance of the test instrumentation 
systems installed in the YF-102-2 airplane. 


Procurement information is provided in Section XI. 


Ц 
Addendum I (Restricted) is bound separately. It con- 


tains reproductions of the test instrumentation wiring 
diagrams. | 
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| SECTION I 


1.0 General - The YF-102-2(52-7995) is the Convair prototype configuration of 
the United States Air Force series F-102 interceptor fighter. It !в a single- 
place, Delta Wing, land-based aircraft powered by a turbo-jet engine en- 

| closed within the airplane fuselage. The YF-102-2 Airplane, Serial No. USAF 

YF102-52-7995, is the subject airplane of this réport and the second and last 

| of the flight test prototype of the F-102 series airplanes. It conforma to 

model specification ZD-8-001 and was built by the San Diego Division of Con- 
vair under Contract No. AF33(600)-5942. 


1.1 Principal Airplane Dimensions - See Figure 1-1 (2 sheets). 
| р ВЕК 
1.2 Test Requirements - (Refer to Report No. ZC-8-016). The YF-102-2 ів to 


be instrumented for Phase I and Phase III tests as required by Air Force 
Regulation 80-14 (Research and Development Test Program for Air Force 
Aircraft, Materiel and Equipment). 


1.2.1 Test Purposes - The tests will be conducted for the purposes stated in para- 
graphs 3.C.(1), 3.С. (2), and 3. C. (3) of A. Е. К. 80-14, as follows: 


Phase I - Air Worthiness and Equipment Functioning - Ground and initial 
flight tests to determine airworthiness and insure that aircraft or materiel 
with its installed and supporting equipment and systems meet engineering 
specifications and will function. 


Phase II - Contractor Compliance - Tests to determine compliance with 
| contractual requirements and to determine quantitatively the performance 
| and qualitatively the handling characteristics of initial types, models, and 
series of aircraft, materiel and equipment. 


Phase Ш - Design Refinement - Tests accomplished by the contractor on 
test aircraft, materiel and equipment bailed for;use to overcome deficiencies 
revealed by other tests. This phase will be continued until all of the required 
changes have been determined and incorporated in the prototype item. 
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x 1.2.2 Test Sequence - (Refer to Report No. ZC-8-016). Flight testing of the YF- 
| 102-2 will be undertaken in broad general phases, as follows: 


1. Flutter and vibration tests 
2. Tests of power plant, associated equipment and aircraft performance. 
| 3. Tests of Pilot Assist operation and Aeródynamic performance. 


| The sequence of planned tests under «ће general phases will be: 


Static Thrust Calibration ' 

Taxi Tests ' 

Engine Control System Operation' 

Shakedown Flight ~ 

Equipment Operation - Speed Brakes ' 

Fuel Tank Pressurization System Tests 

Engine Equipment Operation  - 

Flutter and Vibration - ` 

Airspeed Calibration 7 

Preliminary Flight Characteristics 

Preliminary Airplane Performance ا‎ 

Phase II Tests (Conducted by AFFTC) 

Angle of Attack and Angle of Yaw Pickup Calibration 
Effect.of Missile Bay Door Operation on Flight Characteristics 
Airplane Performance (Optimum Wing L. E. and Tip Configuration) 
Engine and Structural Cooling 

Dynamic Кезропве 

Stability and Control 

Pilot Assist System Development 

Engine Operation-Air Starts 

Drogue Chute Tests 

Emergency Fuel Control 

Equipment Operation - Ram Air Turbine 

Flight Control System Operation 

Engine and Associated Equipment Operátion (Phase III Tests) 


econ ao hw о = 


= = = 
юы 
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БРЕ УЮ, Ре‏ 
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1.3 Instrumentation - General - Instrumentation systems for the аігріапе are 
installed to provide means of securing data concerning the items listed in para- 
graph 1.2.2. The systems are designed to be flexible with respect to the in- 
strumentation requirements and аге adaptable to further changes, which may 
be necessary to investigate an operation in greater detail. 
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Instrumentation Systems - Three essential types of instrumentation are used: 
(1) photo panel; (2) oscillograph; and (3) telemeter. Auxiliary instrumenta- 
tion equipment includes the pilot's wire recorder, the data synchronizer, and 
the various special test instruments installed In addition to or in place of the 
standard instruments provided on the cockpit panel for flight and engine opera- 
tion. (See Figure 1-2 for instrumentation locations.) 


Instrumentation System Operation and Controls - Starting, wing vibrator op- 
eration, programming, recording, and emergency operations are under pilot 
control. Simultaneous operation of the instrumentation systems is synchro- 
nized automatically by a data synchronizer observable by the pilot. Electri- 
cal power required for operation of certain instruments, motors, lights, and 
control units is provided by the standard electrical power supply systems of 
the airplane, which incorporate provisions for use of external power sources 
for ground test purposes. 


Instrument Maintenance and Calibration - Whenever practicable, the instru- 
mentation installations have been designed to permit ready removal of panel 
assemblies to facilitate bench test and shop maintenance ‘and calibration. This 
report contains all useful available descriptive and illustrative material соп- 
cerning the instruments used in the various systems. (See Table of Contents 
for specific items.) 


Instrument Procurement - See Section XI. 
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SECTION II 


DATA OBTAINABLE 


The data obtainable by the YF-102 No. 2 airplane test instrumentation system 
is indicated in tabular form on the following pages of this section. 


The extensive instrumentation requirements for the YF-102 No. 2 airplane have 
necessitated a division of the measurements into three Test Phases, which are 
designated as A, B and C in the listing of the total instrumentation measurements. 
Phase A, is the Initial Instrumentation Configuration for the airplane aud the 
equipment required to obtain the measurements under this phase will be installed 
at the factory. Later instrumentation configuration to obtain the measurements 
in Phase B and C will be installed in the field. Source instrument wiring and 
mounting brackets have been installed wherever possible in anticipation of the 


required field changes for the subsequent test phases. 


The primary listing shows the total measurements for the airplane, the method 
to be used in recording the data, and the respective test phase. The measure- 
ments are grouped according to the following catagories: 


Flight Control 

Flight Attitude 

Pilot Assist and Damping Equipment 
Power Plant 

Airplane Structure 


The photo panel instrumentation table indicates the data items by their order of 
read-out instrument location on the photo panel, the range of the instruments, 
and the location of each signal source, plus the source instrument type. 


The four oscillograph instrumentation tables show the channel and "J" box ter- 
minal assignment of each data item in each of the four oscillographs. Also, 
listed are the measurement ranges and source locations of the measurements. 
A supplementary list is included to show a breakdown of the temperature mea- ' 
surements assigned to the three commutated oscillograph channels. 
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2.1.4 The two telemeter instrumentation tables show Ше data items by the respective 
channels, source instruments and source locations, A supplementary list is 

[ also added to furnish а breakdown of the measurements assigned to the com- 

mutated channel. 


ji 2.1.5 A wire recorder is installed in the airplane for recording the pilots comments 
| and observations during flight. 


2.1.6 Added flight and engine instrumentation on the pilot's panel are shown in the last 
table of this section. The instrument, its range, and (where applicable) the tie- 
in with other instrumentation is shown. 
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Measurement 


Airspeed 


Rudder Act. Position 


R Elevon Act. Position 


R Elevon Act. Position 
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Power Lever Angle 


Rudder Trim Act. Position 
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(Vent to Nose) 


Exhaust Nozzle Total Press. 
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Instrument 
Range 


50 - 750 mph 
Stops at 760 + 


25° Rudder = 
Approx. 160" 


58° 30' Elevon 
= Approx. 270° 


58° 30! Elevon 
= Арргох. 810" 


12.59 Асі. 
Approx. 270? Ind. 


From -3? to | 43? 
Trim = 180? 


62.5? = Ápprox. 
300? 


+ 5° = Approx. 340° 


-100" to. +200" 0 
0 - 200" Hg 
-100 +200" Но0 


0 - 60,000' 
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Direct Diff. Pressui 


Direct Absolute 


Pressure Gage 


Direct Diff. Press. 


C-12 Altimeter 
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Indicating Instrument 


Pioneer 


Pioneer 


Pioneer 


Pioneer 


Pioneer 


Kollsman 


Kollsman 


Kollsman 


Kollsman 


1432-22B-A-Al 22171 
5907-102A-20-B AF-46-7775 
6007 АЕ-42-147546 
6007-58 А-15-В 431192 
6007-33А 81-В 548286 

1038 В-10-04-1154 19829 
838К-10-06-3433 3463 
1083D10-04-1144 1472 
671-BU-010M 164212 
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Sta. 


Sta. 


565 B. L. 29R W. L. -7.4 
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520 


558 


400R 


Exhaust Nozzle Sta. 


Sta.. 


476 


Nose Boom Sta: -41.74 
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Measurement 


Press. at Sta. 480 

(Vent to Nose) (Fulfills 
Requirement for Elevon "Q" 
Pot. Static Press.) 


Time 


L No.1 Fuel Tank Pressure 
(Vent to Nose) 


R No. 1 Fuel Tank Pressure 
(Vent to Nose) 


Engine Oil Pressure 


Angle of Yaw 


R Wing Fuel Tank Sensing Press. 
(Vent to Nose) Е" 


Speed Brake Act. Pressure 
(Vent to Nose) 


Instr. Static Pressure 

(Ref. Nose Area) 

L Speed Brake Act. Position 
R Speed Brake Act. Position 
Bottom Speed Brake Act. Pos. 
Exhaust Nozzle Position 


Primary Pressurizing Valve 
Pressure 


PHOTO PANEL| 


YF-1 
Instrument 
Range | 
-100/4 200" H20 Direct Diff! 
Hrs, Min, & Secs. Clock 
0 - 25 psig Dual Autosy 


у 
| 
0 - 25 psig | 


0 - 100 psi = 320^ Single Autoi 
+ 15° = 300 ° Single Aut 


-100" to 4200" H90 Direct Diff! 


0 - 5000 psi Single Auto 
0 - 60,000 Altimeter ( 
'0 - 200" Hg Abs. Direct Abs 

Pressure 6 


60° Act. = “Ind. Dual Autos 


60? Act. = ° Ind. | 


| 

3 
g 
E 
> 
2 


602 Act. 


= 


1000 psi Dual Autos 
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ІКБОМЕМТАТІОМ DATA 
AIRPLANE 


58. Kollsman 


Jaeger 


Pioneer 


Pioneer 


Pioneer 


BS. Kollsman 
Pioneer 


Kollsman 
Pioneer 
| Pioneer 


| Pioneer 
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SECURITY INFORMATION 


Indicating Instrument 


1038B-10-04-967 19828 

А-10 19850 

6300 457529 
6200 7474 

6200 467595 
1038B-10-04-1503 1503 
5907-102A АЕ 46-8700 
671 BU-010M АК 43-182741 
6007-14Е-27-В 357561 

6300 393560 
USAF 532 13856 


CONFIDENTIAL 


x | 
Pe 


ІС-8-052 


Souree Instrument | 


Sta. 480 


Sta. 365 Lower L 


Nose Boom Sta. -20.57 


S/N 896A 


Sta. 558.5 L 
Sta. 558.5 R 


Sta. 558.5 Bottom 


II-15 


20R 
21 

22F 
x 228 


23 


25Е 
258. 


26 


27 


28F 
28R 
29 


30 
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SECURITY !NFORMATION 


Measurement 
Secondary Pressurizing 
Valve Pressure 
Pressure at Sta. 390 


L Elevon Act. Position 


L Elevon Act. Position 


Engine Bleed Valve Position 


Rudder Feel Cylinder 
Act. Pressure 


Angle of Attack Forward 
Angle of Attack Aft 


Engine Fuel Rate 


L Wing Fuel Tank Sensing 
Press. (Vent to Nose) 


L Flow Limiter Static Press. 


R Flow Limiter Static Press. 


Turbine Discharge Total Press. 


Outside Air Temperature 


Instrument 
Range 


1000 !psi 
-100" to +200" H20 


58? 30' Elevon 
Approx. 270° 


58? 30' Elevon 
Approx. 810? 


On - Off 


0 - 5000 psi 


30" = 300? 

30? = 300? 

240^ Dial Read 
330? Dial Read 
= 12,000 pph 


-100" +200" H20 


0 - 200 psi= 165° 
0 - 200 psi= 165° 
0 - 200" Hg 


-70° to +70° 
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TEST INSTE 


PHOTO ‘PANEL ] 
YF-1( 


Direct Diff. Prei 


Dual Ашовуп 


Lights (4) 


Single Autosyn 


Dual Autosyn 
Single Autosyn 
Direct Diff. Pres 
Dual Autosyn Ту 


Direct Absolute I 


Flush 
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SECURITY INFORMATION 
| 


AENTATION REPORT 


1 


[RUMENTATION DATA 
) AIRPLANE 


| Indicating Instrument 


Kollsman 1038B-10-04-1473 1473 
Pioneer 6007-4H-14-A 99435 
Pioneer 5907 -102A-20B 7404 
Pioneer 6300 457529 
Р1опеег 6200 8687 
Kollsman 1464 
[0А Pioneer 6007-44-14-A 8027 
| ғ 
5. Kollsman 838K-1-06 938 
| 
Weston 46B21 19 
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Source Instrument 


Sta. 390 R 


Bleed Valve Control Shaft 


890 A 


Nose Boom Sta. -24.77 
Nose Boom Sta. -17.78 


Engine (Sta. 427 Ref.) 
W.L. -4.4 B.L. 12.5 R 


"Т" in Line 


11002 


11003 


II-16 


}—— سیت‎ = 
ғ - = 
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SECURITY INFORMATION 


TEST |, 
| з 
| 
| 
| 
PHOTO PAN 
Y 
Insert Instrument 
No. Measurement Range 
31 Comp. Inlet Total Pressure 0 - 200" Hg Direct Abs 
Gage 
32 Engine. rpm (N1) 0 - 7000 rpm Elec. u 
33 Engine rpm (№) 0 - 11,000 rpm Elec. — 
34 Elevon "Q" Pot.Diff. Press. 50 - 750 mph F-1 Airspe 
Stop at 760 + m 
| 
35 Inter-Compressor Total Press. 0 - 200" Hg Direct Absi 
Gage . 
i" 
36 Compressor Discharge 0 - 400" Hg Direct Absi 
Total Pressure Gage | 
37F L Flow Limiter Diff. Press. 0 - 25 psi Dual Autos: 
37 В, В Flow Limiter Diff. 0 - 25 psi 
Pressure 
38F-3 Engine Fuel Pump 0 - 1000 psi Dual Autos: 
Outlet Pressure 
38R-4 Afterburner Igniter Fuel 0 - 1000 psi 
Pressure 
39 ATM Gear Box Oil 0 - 100 psi = Single Auto 
Pressure 3209 
40 No. 3 Fuel Tànk Pressure 0 - 25 psig Single Auto: . 
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NSTRUMENTATION REPORT 


1. INSTRUMENTATION DATA 
F-102-2 AIRPLANE 


plute Press. 


ometer 


ometer 


ed Ind. 


plute Press. 


plute Press. 
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Indicating Instrument 


Ко втал 


Pioneer 


Kollsman 


Kollsman 


Pioneer 


Pioneer 


Pioneer 


838K-3-06 


1432-2213-А-А1 


838К-06-1293 


838К-3-022-4008 


6007 


6007-14E-27-B 


6200-B ТА-1-А1 


6200 


904 


124862 


82996 


АС 42-10283 


1293 


4008 


180990 


45764 


АК 49 1916 
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ім. 2-8-2 


‘Source Instrument 


L S/N 11251 


R S/N 2300 


S/N' 13503 


S/N'13501 


Pressure Tap on ATM 
Gear Box 7573 


II-17 


== — == - за о с ин —- E U — T 
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SECURITY INFORMATION 


Insert Instrument 
No. Measurement Range 
41 A/B Nozzle Open On - Off 
42 A/B Nozzle Closed ` On - Off 
43 Counter |. 0-99999 
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ЛЕ? 


РНОТО РАМ 


Y 


— D 


| 


Indicator 1 


Indicator 
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£L INSTRUMENTATION DATA 
Е-102-2 AIRPLANE 


Indicating Instrument 
aight Marco VM9N-6A 


aight Marco VMSN-6A 


Veeder Root 
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SECTION HI 


PHOTOGRAPHIC INSTRUMENTATION SYSTEM 


Description - (See Figure 3-1). Photographic recording of specific flight con- 
trol and engine operation test data ої prime importance is accomplished by ап 
automatic camera which photographs a panel of indicating instruments imstalled 
in the nose section of Ше fuselage. The camera and panel, both facing forward 
are mounted at stations 70 and 80, respectively. A mirror locatéd in front of 
the panel reflects the panel image back to the camera lens through an opening 
in the center of the panel. The pànel is illuminated directly by incandescent 
lights. ` 


Some of the photo panel instruments are direct-reading, but most of then are 
counected electrically or by pressure lines to end instruments or mechanisms 
installed at the data sources. 


NOTE 


Some of these end instruments and mechanisms also supply test 
data signals to oscillograph and/or telemeter recorders. 


Two rotary selector switches on a special Convair designed intervalometer in- 
stalled adjacent to the camera are set prior to flight to determine the slow rate 
of continuous automatic operation of the camera and also the fast rate which will 
be іп effect when flight tests are run or when the pilot overrides the continuous 
rate to obtain faster operation at other times. Тһе intervalometer controls 
operation of the camera motor clutch by opening and closing the clutch power 
ground circuit. As the clutch operates, a separate switch opens and closes 
circuits to a film frame counter indicator on the photo panel and to a sequencer 
and decapot connected with the oscillograph and telémeter recording systems. 
These signals and the clock on the photo panel provide correlation data simul- 
taneously for all data recorders. 


|: 
i 


Components - The major components of the photographic instrumentation system 
are listed below and are described in subsequent paragraphs. 


1. Photo Panel and Instruments 
2, Camera 
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Lights 

Controls (including Intervalometer) 
End Instruments and Mechanisms 
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Photo Panel and Instruments - (See Figure 3-2). The panel is a 26-inch-squáre 
sheet of heavy aluminum formed concave (forward side) so as to locate the in- 
strument faces in the focal plane. It has mounting holes for 40 three-and-one- 
eighth-inch instruments, smaller holes for two indicator lights, and a rec- 
tangular hole (panel center) to serve as a window for the camera lens. A strip 
has been affixed to front of panel showing S/N of àirplane and space is available 
for indicating the flight number with a marking pencil. 


Most of the photo panel instruments are of the autosyn type and are powered 
whenever the cameras motor circuit is energized. The other large instruments 
аге pressure-operated or direct-reading. Two lights, installed directly above 
and below the camera window, are both indicators of the tailpipe nozzle control 
cylinder positions and are considered as a single indicator (Insert 41). See 
Figure 2-1 (Photo Panel Instrumentation Table) and Figure 3-2 (Photographic 
Instrumentation System Instruments) for further information. 


Camera - А 35mm Bell and Howell Automax Model G camera fitted with a Taylor, 
Hobson F/2.0 Panchro-wide-angle lens is installed on (and is readily removable 
from) a mountinghead just aft of the rectangular opening in the center of the 

photo panel. It faces forward and photographs Ще panel image reflected by а 
mirror. The camera magazine carries,400 feet of film (commercial grade 
black-and-white) which amounts to 640U film frames. The camera shutter and 
film-advancing mechanism are operated менге; controlled clutch 
driven by an electric motor. The clutch is m tored by an adjustable inter- 
valometer (refer to 3.3) preset to a continuous slaw speed and an override fast 
speed rate prior to flight. \ 


` 


` 


As each film frame is exposed, the camera mechanism\operates a switch which 
controls the power circuit to a film frame counter devicë (insert 20 on the Photo 
Panel) thus automatically numbering each film frame pho? graphically. А cir- 

cuit controlled by the intervalometer energizes a decapot system which соггеб- 
pondingly indexes the data records being made by the oscillograph and telemeter 


recording systém. : 
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A capacity load of film permits a little more than 213 minutes of camera opera- 
tion at a (normal) slow rate of 0.5 frames per second. Fast operations for 10 
seconds at cine rate (six frames per second) reduces this time by 27.5 seconds. 
(Continuous operation at cine rate would allow 17.7 minutes of operation.) 


Mirror - A rectangular mirror made of plate glass installed vertically between 
transverse supports attached to the fuselage beltframe at station 45, reflects 
the image of the photo panel to the camera lens. 


Lights - Six 24-volt incandescent lights, which aré lighted whenever the camera 
power circuit is energized, are installed on the fuselage beltframe at station 
53. They are spaced about the inner circumference of the nose structure to 
provide uniform direct lighting of the photo panel instruments. 


~ 


Controls - Operating and control power is supplied to the photo panel circuits 
wheu the INSTRUMENT POWER and CAMERA switches on the Recorder Con- 
trol Panel (see Figure 7-3) are in ON position. 


NOTE 


Normally all switches on the Recorder Control Panel are placed 
in ON position during each test. 


This starts the camera motor, powers the autosyn instruments on the photo 
panel and the decapot circuits, and lights the photo lights. It also starts the 
intervalometer motor and connects the system to the pilot's stick and input 
hand control recorder switches. The intervalométer immediately begins to 
open and close the ground side of the camera clutch control circuit at the rate 
selected (prior to flight) by positioning the LOW SPEED selector switch on the 
intervalometer. Whenever, under this condition, the pilot operates the input 
hand control lever switch or the trigger on the control stick the camera clutch 
control circuit is routed to ground through the intervalometer HIGH SPEED 
selector switch. If this switch has been placed іп CINE position, (prior to 
flight) the camera clutch will then be continuously energized and the intervalo- 
meter will function only as a junction instead of as an interrupter or timer. 


^ 
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| In the unusual event that а rate other Шап CINE has been selected 

at the HIGH SPEED switch, the intervalometer will open and сіове 

| the camera clutch control circuit exactly as it does under the LOW 
SPEED condition, but at the rate selected by: the HIGH SPEED switch 
| position. 


As soon as the pilot control terminates, the LOW SPEED selector switch circuit 
of the intervalometer resumes control of the camera clutch control circuit and 
the camera again operates automatically at the slower rate. 


[ NOTE 


| Normally, a SLOW SPEED гаје ої 0.5 frames/second and а HIGH 

| SPEED rate ої six frames/second (CINE) are selected prior to 

| flight. If rates other than these аге selected, this should be noted 
in the flight plan and flight report to facilitate data reduction. 


The intervalometer also monitors operation of а rélay which controls the deca- 
рої and decapot sequencer 6.3-volt 4-с circuits. The decapot sequencer emits 
signals every two seconds which are code-recorded by the oscillograph and 
telemeter systems. This function of the intervalometer, plus the film-frame 
indexing and the clock reading on the photo panel, provide the record basis for 
data synchronization and cross-reference comparison. 


Desigu détails of the intervalometer and other items of special equipment in the 
photographic instrumentation system are shown in Section IX ' 


3.4 End Instruments and Mechanisms - (See Figures 2-1 and 3-2.) All but the direct- 
reading instruments on the photo panel are powered by electrical or pressure 
signals generated or transmitted by end instruments and/or mechanisms located 
at or near the data sources. The type of source device used is determined by 
the type of data desired. Standard devices are used wherever practicable, but 
special devices are required in some locations. The design details of special 
devices are shown in Section VIII. 


= 


3,5 Wiring and Plumbing - For wiring and plumbing diagrams see Adden- 
dum I. The wiring and plumbiug systems of the photographic instrumentation 
I^ | system are routed to the upper aft side of the photo panel (Plumbing) and to an 
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3.6 


3.7 


electrical junction box aft of the camera mount. Disconnect provisions permit. 
removal oí the photo panel complete with instruments. Access is provided 
through a hinged door on each side of the nose section. 


Maintenance and Servicing - Refer to Section X for instructions ou maintaining 
and servicing items of special equipment, Refer tó applicable Technical Orders 
and vendors! service publications for instructions on standard items. 


Instrument Procurement - Refer to Section XI. 
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SEC TION IV 


OSCILLOGRAPHIC INSTRUMENTATION SYSTEM 


Description - (See Figure 4-1.) Test data required to demonstrate satisfactory 
flight attitude and flight control characteristics of the airplane are obtained by 
four oscillographic recorders installed in the nose section of the fuselage. Each 
recorder has 24 data channels. One of these is assigned to the data synchro- 
nization function. A few channels remain unassignéd as yet, but the following 
types of data are obtainable on the assigned channels. In order of their estab- 
lished priority, they are: 


1. Vertical, lateral, longitudinal, and angular acceleration (Miscellane- 
ous locations) 

Pitch and roll attitudes and rates, and rate of yaw 

Fuselage angle of attack 

Control surface positions 

Control forces and positions 

Elevon and rudder valve spool and valve servo actuator positions 
Pitch and yaw damper system signals 

Nose boom dynamic and static pressures 

Directional heading 

System voltage variations 


` 


2. 
3 
4 
5. 
6 
T. 
8. 
9 


= 
о 


Suitable source instruments and bridge networks are installed to transmit the 
data signals to the recorders. Record paper speed will be set according to the 
requirements of the test. 


Major Components - The major components of the óscillographic instrumentation 
system are the four oscillógraphic recorders, the end instruments, and the data 
signal bridge terminating networks. 


Oscillographic Recorders - Four Consolidated Engineering Corporation type 
5-114-P3-24 oscillographic recorders are iustalled on equipment racks between 
stations 90 and 122 in the fuselage nose section. (See Figures 4-2 and 4-3.) 
The four units provide 96 data channels. Internal mechanisms and circuitry 
conform to standard design. Record paper magazines for either 125-foot rolls 
or 250-foot rolls of 7-inch-wide paper are provided. The recorders are readily 
accessible through a hinged access door on each side of the nose section. 
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4.2.2 End Instruments - Gyros, accelerometers8, airstream detectors, strain gage 
transducers, and several types of position transmitters serve as end instruments 
| at Ше data sources 01 the oscillographic instrumentation system. The gyros аге 
| driven by 28-volt d-c power; the data signal bridge circuits are energized by 6- 
| volt 4-с rectifier-regulator power. 


4.2.3 Terminating Networks - The end instruments transmit data signals by modula- 
ting resistance in direct-current bridge circuits that energize the corresponding 
galvanometers, thus causing controlled movement of the galvanometer recording 
mirrors. Bridge circuit voltage is set and the desired neutral reading is ob- 
tained by means of two adjustable resistors in each bridge. 


4.3 Thermocouple Commutation System for Oscillographs. The high sensitivity of 
the galvanometer elements used in the recording oscillographs makes it possible 
to make adequate direct measurement of the small potentials developed by thermo- 
couples. Тһе galvanometers, although sensitive, һауе relatively high frequency 
response and good dynamic characteristics, which permit stabilization on many 
such readings іп а short period of time. These features also allow commutation 
of several thermocouple readings per second into a single oscillograph galva- 
nometer. 


The following system was devised for use on this airplane: 


Three thermocouple relay boxes of Convair design аге used. Each box has 
twelve double pole, single throw, nórmally open relays. A modified Raymond 
Rosen commutator is used to give fifteen separate output pulses per second. 
Twelve of these pulses are used for simultaneous operation of the three relay 
boxes. The other three pulses are used to actuate zero and calibration signals. 
The commutator, the calibration signal sources and the reference temperature 
compensation bridges were housed in one unit. The outputs of the three relay 
boxes were returned to this unit with thermocouple wire, and, after compensa- 
tion went to the oscillograph with copper wire. | 


Oscillograph four ів to be operated at a speed of approximately one inch per 
second for continuous operation throughout an entire flight. The data appear on 
separate galvanometers for each relay box as irregular rectangular patterns. 


Two channels accommodate Iron-Constantion thermocouples and one, Chromel- 
Alumel. | 
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Operation and Controls - The oscillographic instrumentation system makes test 
data records only when the system is ready to record and the pilot demands re- 
cording by operating one of several recording control switches described below. 
Recording always occurs whenever the programmer system is operated. 


With the INSTRUMENT POWER switch ON and the OSCILLOGRAPHS READY 
switch ON, the end instruments and terminating networks are energized and the 
gyros are powered. Four OSCILLOGRAPH switches, also on the recorder con- 
trol panel, normally are left on at all times, and the recording lamps are lighted 
under low power and the galvanometer magnets are.heated to operating tempera- 
ture. Power is also supplied to the "push-to-test' side of four failure warning 
lights on the skirt panel and the pilot may push the lights to check that the oscil- 
lographs are ready to record. If any of the lights fails to light when pushed, tlie 
corresponding oscillograph is inoperative. (The affected unit may be turned off, 
leaving the remaining oscillographs in operation.) 


Recording Switches - The oscillographs record when the pilot presses the trigger 
switch on the control stick or when he positions the oscillograph switch in the 
upper left corner of the flight instrument panel. А light adjacent to this switch 
indicates recording operation at that time. The oscillographs always record 
when the programmer system is operated. A demand for recording operation 
starts the record-paper-advancing motor-and-sprocket mechanism in the oscil- 
lographs and energizes the recording lamps to the desired recording intensity. 

A cycle numbering and recycling device is also set in motion. If the record 
paper should jam or run out, or if a galvanometer lamp should fail, the corres- 
ponding warning light (mentioned above) will light to warn the pilot. 


The system returns to standby status after each recording cycle. 

Data Assignments - See Figures 2-2 through 2-5, Section II. 

Wiring and Plumbing - Oscillographic instrumentation system wiring and plumb- 
ing diagrams are listed in Section IX. Diagrams are shown in Addendum I, pub- 


lished separately. 


Maintenance, Servicing, and Calibration Instructions - (To be furnished when 
available.) | 


Procurement - Information relative to procurement ої system components, in- 
cluding instruments, is provided in Section XI. 
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1. Magazine Feed Roll 15. Record Drive Motor 
2. Record Drive Sprocket 16. Record Drive Motor Governor 
Jj. Recording &Scanning Lamp Filament 17. Aperture Plates 
4. Viewing Screen 18. Timing Lamp Filament 
9. Polygon 19. Timing Motor 
6. Viewing Mirror 20. Shutter Indexing Knob 
7. Timing Mirror 21. Timing Shutter Discs 
8. Mirror - Visual Timing 22. Light Shield 
9. Timing Condensing Lens 23. Record Number Counter 
10. Timing Mirror 24. Record Number Lamp 
11. Galvanometer Mirror 29. Record Number Lens Cell 
12. Galvanometer Lens 26. Magazine Take-up Roll 
13. Galvanometer Magnet 27. Recording Columnating Lens 
14. Viewing Prism : 


Figure No. 4-3. Recording Oscillograph Optical Schematic (Sheet 1 of 2) 
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Figure No. 4-3. Recording Oscillograph Optical Schematic (Sheet 2 of 2) 
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SECTION У 


TELEMETERING INSTRUMENTATION 


General = (See Figures 5-1 and 5-2.) Telemetering instrumentation 18 ac- 


commodated by two complete FM/FM systems. The design incorporates 
seventeen information channels, two of which are commutated. The two com- 
mutated channels permit short-time sampling of 54 parameters, including 
calibration signals. The maximum information capabilities resolve to 15 con- 
tinuous channels and 54 time-shared channels. The response frequency of 

the information channels ts a direct function of the individual channel frequen- 
cy and band width. Response frequency in срв = channel center frequency x 
deviation (%) + 5. The two systems are described in the following para- 
graphs. 


Raymond Rosen Telemetering - This unit has eight information channels 


with response frequencies ranging from 35 срв to 330 cps. The two highest 


frequency channels (14.5 Kc and 22.0 Kc are commutated at a sampling rate 
of 2.5/вес. Тһе Rosen unit has seventeen potentiometers, of which eight are 
for adjusting center frequency of the sub-carrier oscillators; a second group 
of eight controls the sub-carrier deviation. Тһе jseventeenth potentiometer 
controls the level of the composite audio signal to the phase modulator. 


Each sub-carrier oscillator has its own series resistance in the output to com- 
pensate for high frequency signal losses and to provide a transmitter deviation 
of 75 Kc when phase modulated with the composite audio signal. The Rosen 
sub-carrier oscillators are all frequency modulated by means of signal vol- 
tages. The transmitter is crystal controlled at 234 Mc, is phase modulated, 
and has a maximum RF output of 30 watts. 


Bendix Telemetering System - The Bendix system has nine information 
channels with response frequencies ranging from 35 cps to 660 cps. Five of 
the nine sub-carrier oscillators are inductance controlled. The remaining 
oscillators are voltage controlled. Center frequency of the inductance con- 
trolled sub-carrier oscillators is established by the inductance of the pick-up 
and by the capacitance of the grid circuit. Deviation is controlled by the in- 
ductance shift of the pick-up. Output signal level is controlled by a potenti- 
ometer in the cathode circuit. 
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The voltage controlled oscillators are of two types. The ТОЕ-17 is а multi- 
vibrator whose center frequency is established by adjusting the values of the 
feedback coupling capacitors. The deviation is controlled by the applied sig- 
nallevel. The output level of the TOE-17 is determined by a series resistor 
placed external to the oscillator. The value of this resistor is dependent on 
the required deviation of the transmitter, the impedance of the composite 
audio system, and the sub-carrier oscillator center frequency. 


The transmitter is crystal controlled at 228 Mc, has a total deviation of +125 
Kc, is phase modulated, and has a maximum RF output of 15 watts. 


Operation and Control - The telemetering system is operating whenever the 


INSTRUMENT POWER and TM switches on the récorder control panel in the 


cockpit are in ON position. See Figure 5-2 for block diagram of the tele- 
metering instrumentation system. 


Maintenance and Servicing - Refer to applicable vendor's bulletins. 
Wiring Diagrams - Refer to Section IX and Addendum I. 


Procurement - Refer to Section XI. 
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Figure No. 5-1. Telemeter Installation 
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Figure No. 5-2. Telemetering System Block Diagram 
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SECTION VI 
| 6.0 PILOT'S VOICE RECORDER 
| 
x 6.1 Description and Operation - À wire recorder unit providing 0× one hour's 


continuous recording is installed in the missile bay.. The recorder is opera- 
| ting continuously when airplane power and the recorder switch are on, and the 
| pilot's microphone is continuously energized and all UHF voice communica- 
| tion by the pilot, and all in-flight observations and comments by the pilot, 
are recorded. (Ground radio transmission is not recorded.) 'The recorder 
| has a range of 250-4000 cycles up to 6 DB. The recording cannot be played 
back by the airborne equipment. 


NOTE 


À special recorder-reproducer is provided in 
the ground equipment to play back and perma- 
nently re-record the wire recording. The wire 
is then available for re-use in the recorder, 
| which has an automatic erasing feature. 


TE 


6.2 Wiring Diagrams - See Section IX and Addendum I. 
| 
| 6.3 Maintenance and Servicing - Information to be furnished when available. 


| 
| 6.4 Procurement - See Section XI for procurement information. 
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SECTION УП 
| 7.0 COCKPIT INSTRUMENTATION 
| 
| 7.1 Genera] - See Figures 7-1 and 7-2. 
|| 
МОТЕ 


Most of the test Instrumentation equipment in 
the cockpit has been accommodated by remov- 
ing ог relocating items ої standard equipment 
that are not essential for safe operation of the 
airplane. Only those cockpit instruments and 
controls that are part of Ще test instrumenta- 
tion system, or that function as part of the 
system, are discussed in this Section. 


Flight test instrumentation equipment in the cockpit provides controls for stand- 

by and recording operation of the various instrumentation systems, and provides 
for either manually selected or programmed tests to establish optimum para- 

x meters in the yaw damper and turn coordinator and the pitch damper system 

(flight control sub-system). In addition, certain flight test data of prime im- 

portance recorded by one or more of the other systems are duplicated on indicat- 

ing instruments in the cockpit. 


The standard flight safety features (including the flight control interlock system 
which enables the pilot to override automatic control at any time) are retained. 


А fuselage structure critical temperature indicating and warning system is pro- 
vided as part of the test instrumentation. 


1.2 Тһе various equipment installations, controls, etc., required for these purposes 
are described in subsequent paragraphs. 


| 
IL 


7.2.1 Major Compouents - (See Figure 7-2.) The components of the test instrumenta- 
tion equipment in the cockpit may be classified according to basic function as 
follows: 
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= 


Recorder Contro1 Pane1 
. Indicator Light Panel 
Control Stick Trigger Switch (Recorder) 
Input Hand Control (Programmer System - Control 
and Recording; or Wing Vibrator System - Control only 


S E 


NOTE 


Either the wing vibrator system or the programmer 

system will be operative for a particular flight, the 
|! other system being removed or disconnected at the 
ії time. When the wing vibrator system ів operative 
the button switch on the input hand control is used 

to start and stop vibration, and the trigger switch 

on the control stick 18 used at the same time for 

recording. When the programmer system is used, 
| however, recording is obtained by using the lever 
| switch on the input hand control. 


2. Wing Vibrator System Controls 


| a. Wing Vibrator Control Panel 
| b. Wing Vibrator Amplitude Meter 


| 3. Programmer System Controls 


u a. Programmer Control Panel 
| b. Damper System Parameter Change Control Panel 


4. Flight Safety Panel 


| 5. Miscellaneous Indicating Instruments 


1.2.2 Recorder Control Panel - (See Figures 7-2 and 7-3.) The power supply controls 
of the test instrumentation system are located on the recorder control panel on 
the pilot's right console. The panel has eight two-position toggle switches and 
two indicator lights. Seven of these switches, namely the T. M. (telemeter), 
CAMERA, OSC. READY, and OSC. 1, 2, 3 and 4 switches, are normally left in 
ON position at all times during flight. 
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NOTE 


The four oscillograph switches (OSC. 1, 2, 
etc.) permit turning off one or more oscillo- 
graphic recorders separately in event of 
malfunction. 


The switch placarded INSTRUMENT POWER is operated as a master power re- 
lay switch for the entire instrumentation system. Іп ON position it connects 
28-volt d-c, 6.3-volt d-c, 115-volt a-c, and 26-volt regulated a-c power to the 
instrumentation system circuits. When this aud the seven other switches men- 
tioned above are in ON position, recording operation power is supplied to the 
telemeter and photographic instrumentation systems, standby operating power 
is supplied to the oscillographic recording system, control power is supplied to 
the wing vibrator system and the damper system tést controls, including the 
programmer, and the flight safety panel circuits are energized. 


———  — — — F 


A green indicator light placarded EMERGENCY, located adjacent to the IN- 
STRUMENT POWER switch, glows when the switch is ON, indicating that power 
is being supplied to the instrumentation system. An amber light placarded 
GYROS CAGED, located between OSC. 2 and OSC. 3 switches is inoperative on 
this airplane due to a temporary variance in gyro internal circuitry. 


Recorder Indicator Light Panel - (See Figure 7-4.) Five indicator lights located 
to the right of the wing vibration amplitude meter дп the instrument skirt panel 
enable the pilot to determine that photographic and,oscillographic recordings are 
being made during the tests. Тһе upper light, рјасагдед RECORDER ON, in- 
dicates camera operation. The light flashes once every two seconds during 
normal slow operation of the camera (or will flash. at any other slow rate of 
operation to which the camera intervalometer has been set). The light flashes 
rapidly during cine operation of the camera. If thé light is out under either of 
these recording conditions the camera is not operating. 


The four lower lights are placarded OSC. OUT, and are individually placarded 
OSC. 1, OSC. 2, etc. They are normally not lighted, but are of the push-to- 
test type and may be pushed in during stand-by operation of the system to check 
the 'ready-to-record' status of each oscillographic recorder. In event one of 
these lights comes on, the corresponding recorder has failed and the OSC. 
switch for that unit should be turned OFF. 
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7.2.4 


7.2.5 


7.2.6 


7.2.6.1 


7.261. 


Control Stick Switches - (See Figure 7-5.) A button. switch on the input hand 
control starts and stops the wing vibrators. А trigger-type switch on the for- 
ward side of the handle demands fast-rate орегайопої the camera and record- 
ing operation of the four oscillographic recorders. (For information on opera- 
tion of these switches refer to Section 7.2.7). 


Input Hand Control - (See Figure 7-5.) The input hand control is a portable re- 
mote control, with extension cord, that is clipped to the inboard side of the 
power quadrant housing. It has a button switch at the outer end that starts and 
stops the wing vibrators when that system is operative. When the programmer 
system is operative, it starts the pulse timer motor (manual operation) or the 
programmer motor (programmer operation) when depressed for one second, and 
then starts the signal pulse to the control surface actuators when released. For 
the programmer system only, a lever switch on the side of the input hand control 
starts oscillographic recording and demands fast-rate (cine) operation of the 
photo panel camera. (For detailed instructions on operation of these switches 
refer to Sections 7.4.4.1 and 7.4.4.2.) 


Wing Vibrator System Controls - (See Figures 7-1 ànd 7-6.) A hydraulically 
powered wing vibrator system, with one vibrator in each wing, is monitored for 
either manual or automatic operation by controls on the wing vibrator control | 
panel, located on the instrument skirt panel. A wing vibration amplitude meter 
is also provided on the instrument skirt panel. 


Wing Vibrator Control Panel - (Figure 7-6.) This panel, located to the left of 
center on the instrument skirt panel, has four toggle switches and a rotary 
selector knob which provide means of controlling operation of the wing vibrators 
either by manual selection of sweep and frequency or by automatic monitoring. 
These controls, starting with the left switch, are described individually in fol- 


lowing paragraphs. 


POWER Switch - A toggle switch having ON and OFF positions is placarded 

3 MIN. WARM UP POWER. It is a master switch for the system, controlling 
the standby operation power circuit to the wing vibrator amplifier (see Figure 
10-2) and the control power circuit from the HYD. switch on the wing vibrator 
control panel to the wing vibrator hydraulic system solenoid valve (see Figure 
10-1). The vibrators cannot operate unless this switch is ON. It should be 
turned ON at least three minutes before use of the vibrators will be required in 
order to allow the vibrator amplifier electronic components to warm up. 
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7.2.6.1.3 


7.2.6.1.4 


7.2.6.1.5 


A guarded toggle switch located adjacent to the POWER switch is placarded 
HYD. ON. It supplies power to the wing vibrator hydraulic system solenoid 
valve if the wing vibrator POWER switch ів in ON position. The HYD. switch 
is placed in ON position just prior to operating thé vibrators and is turned off 
after each use of the vibrators if there is to be any appreciable delay before 
the next operation of the vibrators. This valve, when closed, puts the wing 
vibrator hydraulic system in by-pass status. 


The PHASE selector switch has IN and OUT positions. It selects in-phase or 
out-of-phase operation of one wing vibrator in respect to the other, It is 
normally positioned to suit the test prior to flight, and should be repositioned 
in flight only in accord with special instructions. 


NOTE 


The position of this switch, or a change in posi- 
tion of the switch during flight, should bei noted 
on the flight plan and/or by voice recording to 
facilitate data reduction. 


The toggle switch placarded FREQ. SWEEP has CW and CCW positions and a 
neutral OFF position. It selects direction of vibration frequeucy sweep from 
5 cps to 70 cps in a 60-second period (switch in CW position) or from 70 cps 
to 5 cps in a 60-second period (switch in CCW position). 


When the switch is in OFF position the pilot selects the desired frequency 
manually by means of the frequency knob, described below. 


The FREQUENCY CONTROL knob, located to the right of the FREQ. SWEEP 
switch, provides means of manually selecting wing vibrations between 5 cps 
and 70 cps. During automatic monitoring, the knob sweeps slowly in accord 
with the frequency in effect at any given moment, thus indicating the effective 
frequency for the pilot's information. He may stop the vibrators at any time 
by releasing the button switch on the input hand contro]. The recording trigger 
on the control stick is normally depressed prior to operating the vibrators and 
is not released until after the end of vibration decay approximately four seconds 
after the vibrators have stopped). 
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1.2.6.2 


1.2.1 


7.2.7.1 


Wing Vibration Amplitude Meter - (See Figure 7-6.) A meter located to the 
right of the wing vibrator frequency control knob indicates vertical accelera- 
tion of the left wing during vibration tests. The meter is placarded WING 
VIBRATION AMPLITUDE and the dial is arbitrarily marked for comparative 
purposes. A red line indicates the maximum safe vibration amplitude. 


Wing Vibrator System Operation 


NOTE 


The wing vibrator system incorporates electronic 
equipment whichis put into standby operating status 
when the INSTRUMENT POWER switch on the re- 

: corder control panel is turned to ON position. The 
system alsoincorporates a solenoid-operated valve 
which controls the routing of hydraulic fluid under 
pressure in the wing vibrator hydraulic system. 
This valve is controlled by the HYD. switch on the 
wing vibrator control panel (when the vibrator 
POWER switch is in ON position). The valve ex- 
cludes hydraulic pressure from the vibrator servo 
valves and the vibrators except when operation of 
the vibrators is required during the tests. Special 
instructions must be followed to power the solenoid 
valve for ground servicing and checking because the 
amplifier must be deactivated at such times. See 
Section X. 


To operate the wing vibrator system using manual frequency selection, pro- 
ceed as follows: 


1. POWER switch ON, then wait three minutes 
2. HYD. switch ON 
3. PHASE switch Set to suit test - make voice 


record of each in-flight re- 
setting. Reset only on 
special instruction. 


4. FREQ. SWEEP switch OFF 
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| 
|| 
| 
| 5. FREQUENCY CONTROL knob Select desired frequency 
|| 
| 6. Recorder switch (trigger on stick) Depress and hold 
| 7. Recorder indicator lights Check for recorder 
|| operation 
| 8. Vibrator switch (button on input Depress and hold 
| hand control) 
9. WING VIBRATION AMPLITUDE Observe vibration 
meter amplitude 
10. Vibrator switch (button on input Release to stop 
hand control) vibrators 
11. Recorder switch (trigger on stick) Release four seconds after 


stopping vibrators 
12. HYD. switch (after each test) OFF 


NOTE 


To stop Ше vibrators at any time during {һе 
test, release the vibrator switch (button оп 
x input hand control). 


| 13. POWER switch (after final test) OFF 


| 71.2.1.2 To operate the wing vibrator system using automatic sweep of frequency, pro- 
| ceed as follows: 


1. POWER switch ON, then wait 3 minutes 
2. HYD. switch ON 
3. PHASE switch Set to suit test - make voice 


record of each in-flight re- 
setting. Reset only on 
special instructions 
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| 4. ЕБЕО. SWEEP switch 'CW (for 5 to 70 срв іп 60 
| 'seconds) or CCW (for 70 to 5 
| срв in 60 seconds) 
| 
| 


5. Recorder switch (trigger on Depress and hold 
| stick) 
| 6. Recorder indicator lights Check for recorder 
operation 
| 
| 7. Vibrator switch (buttom оп input Depress and hold 
|| hand control) 
| 8. WING VIBRATION AMPLITUDE Observe for peak ої 
| meter amplitude 
Џ 
| 9. Vibrator switch (button on input Release at peak of 
| hand control) amplitude 
| CAUTION 


| 
| Do not permit wing vibration amplitude {о ех- 
| ceed red line limit. 


| 10. То repeat cycle, interrupt vibration and return FREQUENCY 
| CONTROL knob to original setting, then jstart vibrators again. 


11. То reverse sweep, move FREQ. SWEEP. switch to opposite (CW or 
| CCW) position at end of sweep. 


12. Recorder switch (trigger on stick) Release four seconds 
x after vibrators stop 
| 13. HYD. switch (after each test) OFF 
| NOTE 


i: To stop the vibrators at any time during the test, 
release the input hand control button switch. 


| 14. POWER switch (after final test) OFF 
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Programmer System - (See Figures 7-1 and 7-7.) 
NOTE 


The programmer system and the vibrator system 
will not both be used in the same flight. "The input 
hand control button switch controls whichever of 
the two systems has been made operative for a 
particular flight, but the recorder lever ón the in- 
put hand control is operative only when the pro- 
grammer system is operative. Recording is соп- 
trolled during wing vibrator system operation by 
means of the trigger switch on the control stick. 


The flight programmer system provides both manual and automatic means of 
performing programmed flight tests to establish optimum parameters for the 
yaw damper and turu coordinator and the pitch damper system (flight control 
sub-system). In manual operation the test configüration is set up on two con- 
trol panels and is then run by operating the pulse timer. In automatic орега- 
tion the test configuration is set up prior to flight by punching а film tape a "йй, 
cording to а code and then loading the tape into o the he flight programmer that 
controls circuits which duplicate the functions of the two control panels men- 
tioned above. When the programmer is operated during flight the airplane is: 
automatically controlled by the signal code punched in the tape. The instru- 
mentation system operates simultaneously in full recording status. 

Actual starting of pitch and yaw damper system tests under either manual or 
programmed control is accomplished by operating switches on the input hand 
control, described in Section 7.2.5 (see Figure 755). The test is interrupted 
automatically at the end of each pulse (programmed maneuver) aud must be 
deliberately restarted to continue the program. А manually selected test may 
be repeated during flight, but a taped program caünot be repeated (unless the 
duplicate program is already punched in the tape) ип Ше programmer system 
has been serviced again on the ground. Manually selected test pulses may be 
interposed between pulses of the automatic program at will, or an automatic 
program may be interrupted in one flight and completed in a subsequent flight. 
(Interchangeability provisions allow use of the same taped program in other 
similar airplanes.) 


Programmer System Controls - (See Figures 7-1, 7-5, 7-7 and 7-8.) A pro- 


grammer control panel and a damper system parameter change control panel, 
on the right console permit selection of manual operation or programmer 
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7.4.1.2 


7.4.1.3 


7.4.1.4 
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operation of the system and provide means of setting up a test in event manual 
operation is desired. The input hand control, described in Section 7.2.4 (see 

Figure 7-5) controls operation oí the system and ої the instrumentation system 
recorders. (See Note, Section УП-3). 


Programmer Control Panel - (See Figures 7-1 and 7-7.) This panel, located 


near the center oí the right console, has a programmer power supply switch, 


a switch for selecting manual control or programmer control, a programmer 
operating indicator light, and miscellaneous controls for selecting a test manu- 
ally. These controls are described separately in: the following paragraphs. 


Programmer Power Supply Switch - (See Figure 7-7.) A two-position toggle 
switch, placarded PROGRAMMER POWER, with ON and OFF positions, con- 
trols the supply of 28-volt d-c, 100-volt d-c, and'115-volt a-c power to the 
programmer system. It must be in ON position for programmer selection and 
operation. 


Programmer Switch - (See Figure 7-7.) A two-pósition toggle switch placarded 
PROGRAMMER and MANUAL selects either manual test control or operation 
of the flight programmer. When positioned in MANUAL the system will re- 
spond to the selected settings of the controls on the programmer control panel 
and the parameter change control panel. When positioned in PROGRAMMER: 
the system will respond solely to the program tape. 


Programmer Indicator Light - (See Figure 7-7.) А green PROGRAMMER ОМ 
indicator light, located adjacent to the PROGRAMMER switch, glows while the 
programmer is running. Itis observed in conjunction with operation of the 
switches on the input hand control (refer to Section 7.2.5) to determine that the 
programmer is functioning and to ascertain when. the programmer has stopped. 


YAW-PITCH Selector Switch - (See Figure 7-7.) А two-position toggle switch 
placarded YAW and PITCH selects the control surfaces to be deflected (YAW - 
rudder; PITCH - elevator action of elevons) when the system is operated under 
manua] control. 
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POLARITY Switch - (See Figure 7-7.) Direction of control surface deflection. 
under manual coutrol is determined by the positiori of a two-position toggle 
switch placarded POLARITY, that has plus and minus symbols to indicate the 
two positions (plus - right, or up; minus - left, ог down). 


DEFLECTION Selector - (See Figure 7-7.) Extent of control surface deflec- 
tion under manual control is determined by the setting of a rotary selector 
switch placarded DEFLECTION. The dial is marked in unit increments from 
1 to 5, the latter position corresponding to maximum deflection, 


TIME CONSTANT Selector - (See Figure 7-7.) The deflection rate of gain, 
which is spoken of as the time constant, is determined by the setting of а ro- | 
tary selector switch placarded TIME CONSTANT. The dial has unit incre- 
ments from 1 to 5, the latter position corresponding to the minimum rate of 


gain. 


PULSE LENGTH Selector - (See Figure 7-7.) А rotary selector arm, indicator 
hand, and dial placarded PULSE LENGTH determines the duration of the input. 
signal to the control surface actuators when the system is operated under 
manual control. The dial is marked CCW from zero to 12.0 secouds in incre- 
ments of 0.2 seconds. Тһе selector arm setting determines the length of the 
pulse. The indicator hand moves instantly to the setting when the test 1s 
started, It then advances to zero as the pulse is completed. 


Damper System Parameter Change Control Panel - (See Figure 7-8.) This 
panel, located near the aft end of the right console, has eleven rotary switches 
for selecting time constants and gains to vary the parameters in the yaw damper 
and turn coordinator and pitch damper system. It also has two toggle switches 
and associated indicator lights to deactivate the airplane's pitch damper or yaw 
damper devices. (The optimum damper parameters, as determined by test 
flights, will be incorporated into the production configuration of the airplane's 
control system.) Placarding of the switches is self-explanatory and is shown 

in Figure 7-8. 


stem Parameter Change Control Setting: - The eleven rotary switches 
on this panel are set during ground servicing for manually selected tests. For 
programmer operation, the switches will normally be preset (in order to mini- 
mize in-flight time factors) to approximately the settings that will be demanded 
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by the program tape. The programmer wil] automatically cause the switches 
to rotate, one at a time, to the required settings. 
NOTE 


should not be altered in flight except in response 
to specific instructions to the pilot. Тһе :auto- 
matic rotating and resetting of the switches which 
occurs during programmer operation must not be 
interefered with under any circumstances. 


| 

| 

| 

| 

| 

| The ground settings for manually controlled tests 
x 7.4.4 System Operation 


1.4.4.1 Manual - To operate the system under manual control, proceed as follows: 
1. PROGRAMMER POWER switch ON 
2. PROGRAMMER-MANUAL switch MANUAL 


3. If and when instructed, reset controls 
on parameter change control panel 


| 4. PULSE LENGTH selector arm Set to suit test 
\ 
| 5. PITCH-YAW selector switch Set to suit test 
| 6. DEFLECTION selector switch Set to suit test 
| 
| 


7. TIME CONSTANT selector switch Set to suit test 


í 8. Put airplane into desired flight con- 


| 
| figuration 
9. Input hand control lever switch Depress and hold 
10. Input hand control button switch Depress and hold for one 


second to start PULSE 
TIMER then release to 
Start signal input. 
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11. 


12. 


13. 


14. 


7.4.4.2 Programmer Operation - To operate the flight programmer, proceed as 
follows: 


1. 


2. 
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Check upper light (camera) 
ON; check lower four lights 


OUT 

PULSE LENGTH indicator hand Observe Юг pulse progress 
and ршве end 

Imput hand control lever switch Release after аігріапе has 


stabilized (approximately 
four seconds after pulse end) 


PROGRAMMER POWER switch OFF 
(after final use of system) 


NOTE 


The signal to the control surfaces (and recording 
operation) may be interrupted at any time before 
completion of a pulse by releasing the input hand 
control lever switch. The pulse may also be in- 
terrupted by turning off the PROGRAMMER 
POWER switch, but this is an emergency proce- 
dure not recommended for normal use. 


А standard safety feature consisting of а flight 
control interlock system enables the pilot to 
override test system control at any time by exert- 
ing superior force оп the control stick and/or 


pedals. 


PROGRAMMER POWER switch ON 
PROGRAMMER-MANUAL switch PROGRAMMER 
Put airplane into desired flight 

configuration 

Input hand control lever switch Press in and hold 
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Press in and hold for one 


second, then release to start 


pulse 


PROGRAMMER ON indicator light Check ON 


Recorder indicator lights 


Check upper light ON; 


lower four lights OUT 


Input hand control lever switch 


‚ Release when PROGRAM- 


MER ON indicator light goes 


out 
NOTE 


Repeat above procedure as required to carry out 
complete program punched in the tape. 


PROGRAMMER POWER Switch (after 
final use of system). 


NOTE 


The signal to the control surfaces (and recording 
operation) may be interrupted at any time before 
completion of a pulse by releasing the input hand 
controllever switch. The pulse may also be in- 
terrupted by turning off the PROGRAMMER 
POWER Switch, but this is an emergency proce- 
dure not recommended for normal use. 


A standard safety feature consisting of a flight 
-control interlock system enables the pilot to 
overrride test system control at any time by ехегі- 
ing superior force on the control stick and/or 
pedals. 


OFF 


7.5 Flight Safety Panel - (See Figures 7-1 and 7-9.) The flight safety panel, which 
provides warning and indicates location of excessive temperature areas in the 
fuselage structure, is located to the right on the instrument skirt panel. It has 
ten red indicator lights, a rotary selector switch; and a meter. The lights are 
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numbered clockwise 1 through 10, and each one represents a monitored area in 
the fuselage structure. Heat detection circuits are installed in the areas and 
the correspouding light comes on if temperature in an area exceeds critical 
limits. The selector switch permits the pilot to connect the meter to the heat 
sensing circuit in that area. The meter then indicates the percent of critical 
heat prevailing in the area. The meter reads up to 125%, 100% being the estab- 
lished maximum operating temperature in the affected area. 


The pilot may operate the flight safety panel selector knob to ascertain the per- 
cent of critical temperature prevailing in any or all of the protected areas at 
any time, whether or not the red indicator lights have come on. 


Miscellaneous Indicating Instrumeuts - (See Figure 7-2.) The miscellaneous 
indicating instruments installed in the cockpit for test iustrumentation purposes 
are specified in Figure 2-9 and are shown in Figure 7-2. 


Wiring and Plumbing - Cockpit test instrumentation wiring and plumbing dia- 
grams are listed in Section IX. See Addendum I. 


Maintenance, Servicing, and Calibration Instructions - Detailed instructions on 


maintenance, servicing and pre-flight testing of certain operating units as- 
sociated with cockpit test instrumentation are provided in Section X. These 
instructions include preparation of taped programs for use in the programmer 
and ground servicing procedures for the programmer and wing vibrator systems. 
Instructions for servicing the wing vibrator hydraulic system are also provided. 
The method of calibrating the flight safety panel circuits is explained. 


Procurement - Cockpit instrumentation procurement information is provided 
in Section XI. 
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Control Panel OK 
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nate) = е 


(А E 


` Recorder Control 
| Panel 


Programmer 
Control Panel 


| Input 
Д Нала 
| Control 


Control Stick Damper System 
Recording Switch Parameter Change 
Control Panel 


| Figure No. 7-1. Cockpit Instrumentation 
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| Figure No. 7-3. Recorder Control Раде] 
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Button Switch (Wing Vibrator, Start and Stop - 
| — — Programmer Pulse, Start) 
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| Trigger Switch 
! (Recorder Control) 
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Recorder 
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Input Hand Control Control Stick 


Figure No. 7-5. Input Hand Control and Control Stick Switches 
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Figure No. 7-6. Wing Vibrator Control Panel (Sheet 2 of 2) 
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Figure No. 7-7. Programmer Control Panel (Sheet 1 of 2) 
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Figure No. 7-9. Flight Safety Panel (Sheet 1 of 2) 
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Figure No. 7-9. Flight Safety Panel (Sheet 2 of 2) 
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SECTION VIII 
DATA SOURCE INSTRUMENTS з 


General - This Section presents illustrations of Convair-designed devices 
ànd special installations of standard devices required ав source instrumenta- 
tion equipment at data sources. Only special or unusual devices or applica- 
tions are covered here. 


Mechanical design details of these special instruments are not shown. Detail 
Convair drawings are referenced on the illustrations. 


Mechanical design details of the photo panel intervalometer are shown іп Fig- 
ure 8-21. 


NOTE 


Detail sketches showing the power lever 
position and the nozzle position source 
instrumentation installations will be 
furnished when available. Their loca- 
tions are indicated on Figure No. 8-2. 
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| Figure Мо. 8-1. Control Source Instrumentation 
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Figure No. 8-20. Pitot Static Pitch Yaw Boom. Installation (Sheet 4 of 7) 
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Figure Ко. 8-20. Pitot Static Pitch Yaw Boom Installation (Sheet 6 of 7) 
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Figure No. 8-22. Intervalometer (Sheet 1 of 3) 
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Figure No. 8-22. Intervalometer (Sheet 2 of 3) 
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Figure No. 8-23. ATM Warning Light Switch 
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Figure No. 24. Power Lever Position 
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SEC TION IX 
9.0 WIRING DIAGRAMS 
iia The detail wiring diagrams of the test instrumentation system are listed and 


reproduced in Addendum I of this Report, published separately. The two basic 
test instrumentation electrical diagrams, also reproduced in Addendum I, are: 


8-06720 Power Distribution and Coutrol 


8-06721 Programmer Power and Control 
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SECTION X 
10.0 MAINTENANCE AND SERVICING INSTRUCTIONS 
10.1 Wing Vibrator System 
10.1.1 General - (See Figure 10-1.) А hydraulically-operated wing vibrator is in- 


stalled in each wing to provide means of inducing wing flutter under control- 
lable conditions. The wing vibrator hydraulic system is independent of the 
airplane's other systems, but the system pump is driven by the engine for- 
ward accessory pad. The wing vibrators may be operated at any frequency 
Írom 5 cps to 70 cps at engine speeds of 2700 rpm and above. The system 
controls in the cockpit are described in Section 7.2.6. 


CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch is in ON posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch ON before 
applying hydraulic power to the system, whether 
using ground test stand power ог the airplane's 
power. Also, make sure that the hydraulic 
switch is in OFF position before turning the 
POWER switch ON. This procedure is neces- 
sary to avoid imposing hydraulic pressure on 
the pressure control servo valves before the 
electronic control components in the wing vi- 
brator amplifier have warmed up to operating 
condition. 


10.1.2 The system has the following major components: 


Variable Delivery Pump 
High Pressure Filter 

High Pressure Relief Valve 
High Pressure Accumulator 
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10.1.2.2 


10.1.2.3 


10.1.2.4 
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Solenoid Valve 

Pressure Control Servo Valves (2) 
Wing Vibrators (2) 

Low Pressure Relief Valve 

Low Pressure Accumulator 


<> 00-10» c 


Variable Delivery Pump - А variable delivery hydraulic pump (New York 
Air Brake Co. P/N 66WE300) mounted on the engine forward accessory pad 
as a maximum displacement of 0.593 cu. in. rev. It develops 1350 psi at full 
flow. In this system the pump develops 1500 psi at zero flow and 1450 psi at 
the maximum flow required for wing vibrator operation (2.5 gpm). Тһе пог- 
mal return pressure is 35 psi at the low pressure accumulator. The pump 
has a vent line, a bypass line (returning to the pump from beyond the low 
pressure accumulator connection), and pressure and return lines. The pres- 
Sure, return, and by-pass lines are provided with quick-disconnect fittings 

to facilitate ground servicing and system operation by test stand power. 


High Pressure Filter - А filter (Purolator Products Co. P/N 50816) capable 
of removing all foreign particles having two dimensions larger than 10 mi- 
crons is installed in full-flow position in the pressure line. The filter is lo- 
cated on the aft bulkhead of the left wheel well. Н incorporates relief bypass 
valves set to open if differential pressure at the filter exceeds 50 (+5) psi. 


High Pressure Relief Valve - A relief valve (Vinson P/N A-6045-6-1600) 
connects the pressure line, upstream from the high pressure accumulator, 
with the return line, downstream from the low pressure accumulator. In 
accord with values to which the stock valve has been specially reset, it cracks 
at 1750 psi, allows full relief flow at 1925 psi, and reseats at 1575 psi. 


High Pressure Accumulator - An accumulator (Parker Appliance Co. P/N 
1356-512457) having an air capacity of 25 cu. in. and a fluid capacity of 13.3 
cu. in. (at 1500 psi) is installed in the accessory compartment aft of the left 
wheel well. It is connected to the pressure line downstream from the high 
pressure relief valve and upstream from the solenoid valve. The accumulator 
has an AN6287-1 air valve and an air gage (U. S. Gauge Co. P/N AW-1 7/8 - 
17DGF-25) to facilitate servicing and is precharged with air to 750 psi. 
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10.1.2.5 


10.1.2.6 


10.1.2.7 


Solenoid Valve - A solenoid valve (Mar Vista Engineering, Inc., P/N11660) 
СУАС VA-196, installed in the pressure line downstream from the high pres- 
sure accumulator, is opened when the wing vibrator power and HYD switches 
on the vibrator control panel in the cockpit is ON. It then routes fluid at op- 
erating pressure to the pressure control servo valves at the vibrators. In 
closed position (switch OFF) the pump will be maintaining pressure with zero 
flow to the vibrators and approximately 0.36 gpm bypass flow through the by- 
pass line. The valve is intended to assure stopping of the vibrators in event 
of a possible vibrator control emergency in which release of the vibrator input 
hand control button fails to stop vibrator operation. It also serves to keep the 
wing vibrators in zero flow-zero pressure status when not is use. 


Pressure Control Servo Valves - Two pressure control servo valves (Stan- 
dard Controls, Inc., P/N PC-1) are installed, one near each wing vibrator, 
to control actuation of the vibrators. Тһе servo valves respond to signals 
generated electronically by the wing vibrator control amplifiers monitored by 
the system controls in the cockpit. The servo valves operate in or out of 
phase with each other, depending on the position of the PHASE switch, but at 
the same frequency and/or sweep of frequency, as determined by the cockpit 
controls. The servo valves function by regulating the pressure and pulsing 
the flow to the six hydraulic cylinders in each vibrator. 


Wing Vibrators - А wing vibrator (CVAC P/N 8-02800) is installed in each 
wing forward of the outboard end of the elevon. (See Figures 10-2 and 10-3). 
Essentially, each vibrator is a four-pound weight located at the center of a 
Wheel segment which is made to roll up and down against a vertical plane sur- 
face. Тһе weight thus moves vertically up and down in a straight line normal 
to the wing surface. The extent of movement at the minimum frequency (5cps) 
is about three inches. At maximum frequency (70 cps) the weight moves ap- 
proximately 0.002 inch. The rolling or rocking motion 18 induced in the wheel 
segment by hydraulic cylinders which exert force! horizontally at each end of 
the segment. Two cylinders are installed within the wheel segment at each 
end and alternately force is applied outward at each end of the segment. In 
order to damp residual cyclic tendencies and cancel inertia forces an outer 
cylinder at each end of the segment is connected hydraulically and operates 
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10.2 


10.2.1 


in series with the inner cylinders at the opposite end of the segment. То 

keep the wheel segment in contact with the rolling surface the force applied 

by the inner cylinders always slightly exceeds the force applied by the outer 
cylinder. The use of the wheel segment principle in this instance is dictated 
by the necessity of separating the desired vertical forces of inertia which in- 
duce wing vibration from the unwanted vertical forces imposed by tbe acceler- 
ative and decelerative forces applied to the vibrator weight by the operating 
mechanism. This is accomplished by imposing the mechanical operating 
forces horizontally at each end of the wheel segment, that is, normal to the 
direction of vibrator movement. 


Ground Operation and Maintenance, Wing Vibrator System 
CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch is in'ON posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch 'ON before 
applying hydraulic power tothe system, whether 
using ground test stand power or the airplane's 
power. Also, make sure that the hydraulic 
Switch is in OFF position before turning the 
POWER switch ON. This procedure is neces- 
sary to avoid imposing hydraulic pressure on 
the pressure control servo valves before the 
electronic control components in the wing vi- 
brator amplifier have warmed up to operating 
condition. 


Initial Filling of System 


1. Disconnect pump pressure line, return line, and bypass line at 
quick-disconnect fittings in compartment above left wheel well. 

2. Connect pump inlet line to 1-1/2-inch tube size outlet on suction 
manifold of test stand (use either system). Maintain 50 psi reservoir 
pressure with reservoir selector valve closed to outlet. Open vi- 
brator system solenoid valve. 
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Connect а bleed valve and short section of hose to pump pressure 
line and another bleed valve and hose to. bypass line. Crack bleed 
valves open. 

With 50 psi reservoir air pressure maintained, open regervoir 
selector valve to outlet. 

Close bleed valves when fluid stream becomes steady and free of 
air bubbles. 

Remove all hoses. 

Charge low pressure accumulator to 13 psi air pressure. 

Charge high pressure accumulator to 750 psi air pressure. 

Adjust test stand pump to deliver 1500 psi pressure. 

Close flow control valve on test stand. 

Close reservoir selector valve to outlet. 

Using high pressure hose, connect vibrator system pressure line 
to high pressure outlet line of test stand. 

Using low pressure hose, connect return line of vibrator system 

to suction line of test stand. 

With 50 psi reservoir pressure, open reservoir selector valve to 
outlet. 

Start test stand engine and build pressure to 1500 psi. 

Crack flow control valve and operate for two minutes, checking for 
system leaks. Bleed bypass line and all high points. 

After two minutes, open flow control valve slowly to full open posi- 
tion. Check for 1500 psi operating pressure on high pressure accu- 
mulator gage. Operate wing vibrators as slowly as possible. 

At the end of ten minutes of operation shut off test stand engine. 
Close reservoir selector valve. 

Start test stand engine and check for air bubbles in flowmeter. 
Open reservoir selector valve, close flow control valve, and shut 
down test stand engine. 

After high pressure accumulator has returned to 750 psi, close flow 
control valve and remove hoses. 

Connect a bleed valve and short section of hose to vibrator system 
return line. 

After vibrator system components and fluid have returned to ambient 
temperature, bleed off fluid until low pressure accumulator gage 
reads 40 psi. 

Remove hose and bleed valve. 

Reconnect pump to system. 

Close vibrator system solenoid valve. 
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Ground Operation of Fully Charged System 


Adjust pump on test stand to deliver 1500 psi pressure. 
Close flow control valve and open reservoir selector valve. 
Disconnect pressure line, return line, and bypass line to pump 


at quick-disconnect fittings in compartment above left wheel well. 


Connect high pressure hose from vibrator system pressure line 
to high pressure outlet line of test stand. 

Connect low pressure hose from vibrator system return line to 
suction line of test stand. 

Open flow control valve and start test stand engine. 

Check low pressure accumulator gage. Pressure should not be 
below 35 psi. 


NOTE 


System is now ready for operation 


Close flow control valve. « 

Remove hoses and reconnect pump to system. 

Check low pressure accumulator gage after system components 
and fluid have returned to ambient temperature. Pressure shall 
not be less than 40 psi. 


System Servicing 


CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch is in ON posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch ON before 
applying hydraulic power tothe system, whether 
using ground test stand power or the airplane's. 
power. Also, make sure that the hydraulic 
switch is in OFF position before turning the 
POWER switch ON. This procedure is neces- 
sary to avoidimposing hydraulic pressure on 
the pressure control servo valves before the 
electronic control components in the wing vi- 
brator amplifier have warmed up to operating 
condition. 
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10.2.4 


10.3 


10.3.1 


10.3.2 


1. Service system when low pressure accumulator gage reads less 
than 35 psi with fluid at ambient temperature. 

2. Bleed fluid from system until there is no fluid pressure. 

3. Fillsystem with fluid by hand pump until low pressure accumulator 
gage reads 40 psi. 

4. Disconnect hand pump hose and reconnect system pump to system. 


x 


Miscellaneous: Instructions and Information 


1. The riveted nut plate at the forward end of the access door must 
be removed in order to insert the vibrator units into the wing 
structure. 

2. The wings have been modified to receive the vibrators. 


Flight Programmer System Ground Servicing Instructions - (See Figures 
10-4 and 10-5.) | 


General - The flight programmer is a special unit which uses a 70mm 
punched film tape to control circuits which parallel the circuits of the damper 
system parameter change control panels (programmer control panel and para- 
meter change control panel) in the cockpit. The programmer and associated 
relay box are installed in the missile bay. They require servicing and check- 
ing prior to each flight in which programmer operation is contemplated. А 
tape must be specifically prepared for each different flight program. "The 
tape-punching unit conforms to CVAC drawing number 8-01702. 


Programmer Pre-Flight Preparation 


NOTE 


The programmer must be prepared prior to 
flight if its use is contemplated during flight. 
If a change of program is required, a new or 
modified tape must be prepared. After each 
flight, the tape must be returned to its start- 
ing position in order to repeat the program in 
a subsequent flight. 
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Figure No. 10-1. Wing Vibrator Hydranlic System (Schematic) (Ref. 8-04780) 
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Pressure Control Servo Valve 
Right Wing Vibrator 
Wing Vibrstor Hydraulic System Components 


Wing Vihrator Control Panel 
and Vibration Amplitude Meter 


Wing Vibrator Amplifier 


trol Servo Valve 
Left Wing Vibrator 
Wing Vibration Amplitude 


and Vibration Decay Data 
Source Pick-Up (left Wing Only) 


Wing Vibrator System Control (Button Switch on 
Input Hand Control) 


Figure No. 10-2. Wing Vibrator System Major Components (Sheet 1 of 2) 
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Figure No. 10-2. Wing Vibrator System Major Components - Vibrator Amplifier (Sheet 2 of 2) 
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Figure No. 10-3. Wing Vibrator (Shown on Test Bench with Cover Removed) 
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10.3.2.1 То load the flight programmer with а prepared tape, proceed as follows: 


Remove programmer cover plate by removing ten (10) screws. 
Remove brush assembly by removing two (2) screws. 

Position programmer 80 that cable plug faces operator. 

Fasten end of film to right reel with scotch tape. Wind all film 
on right reel. 

Thread tape between guide bars, over sprocket, and under plastic 
roller. 

Fasten beginning of tape to left reel with scotch tape. 

Replace brush assembly and line up contacts with guide holes in 
tape so that contacts are centered on corresponding holes in tape 
before brush assembly is tightened in place. 

.- At programmer control panel in cockpit, turn PROGRAMMER 
POWER switch to ON position and PROGRAMMER-MANUAL switch 
to PROGRAMMER. 

Check lights on programmer relay box. The two red lights should 

be lighted when the programmer is in standby status and the positions 
of the "пе constant' and 'gain' stepping relays correspond to the dẹ- 
mands of the taped program. If both red lights are not on, step the 
corresponding relays around until the lights are both on, by shorting 
the 'time constant! and 'gain' contacts on the programmer to ground. 
Check that the parameter change control panel relay box is on posi- 
tion No. 1, by shorting the "вер! contact to ground and observing 
that the No. 1 parameter control moves. If some other parameter 
control moves instead of No. 1, step Ше parameter change control 
panel relay box to No. 1 position by shorting the 'parameter' contact 
to ground. 

Operate the flight programmer from ће cockpit controls through the 
first step (first step is always a test step, not a flight program step, 
punched in the tape) which allows the film to zero itself on the start’ 
of the first programmed step. Check operation of the programmer 
during the test step. 

Reinstall programmer cover. 


NOTE 


The tape can be rewound for a repeat of 
the program by removing the brush as- 
sembly, freeing the tape from the sproc- 
ket teeth, and rewinding the tape manually 
back onto the right reel. 
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| 10.3.3 Instructions for Operating Flight Programmer Таре Punch 


10.3.3.1 General - A special punch (CVAC P/N 8-01702) is provided for the ргерага- 
tion of flight programmer tapes. The punch is used to punch holes in 70mm 
film which allow electric contacts to close in the flight programmer. Тһе 
| location and length of holes determines the program that the flight program- 
Ë mer will follow during operation. (See Figure 10-8.) 


\ 10.3.8. 2 Таре Requirement - Use 70mm film with standard sprocket perforations 
along the edges. This film must be free of emulsion or other materials that 
might prevent electrical contact when used in the programmer. 


| 

| 

| 

| 10.3.3.3 Loading Tape Punch - То load the tape punch, place punch so that the dial 

| faces the operator, and wind film on right hand film spool. Use scotch tape 

| to fasten film to spool at start and wind spool clockwise as the tape is put on 
~ the spool. After the tape is loaded on the spool, thread the tape through punch 
| die, over the toothed drive sprocket and under the plastic guide roller to Ше 

| take-up spool. Fasten the tape to the spool with scotch tape. 


10.3.3.4 To set up Zero Point on Tape - After loading tape, turn dial clockwise until 
the red line appears on the end face of the drive sprocket. Set dial at zero, 
80 that red line is close to vertical position. Tape is now at a zero reference 
point. Reset Veeder Root Counter to zero. Use hand punch and punch a hole 
on channel 14, which is a spare channel. The forward edge of the punched 
hole now represents zero on the tape. 


| 10.3.3.5 То Punch Tape - The time at which all holes in the tape allow electrical con- 
tact is shown in seconds by the dial setting when а hole is punched. When the 
| tape is used in the programmer, the holes break electrical contact at а time 
| that 18 .270 вес. less than the dial setting shown when the punch cuts the tape. 
Because of this, the program made up for actual ‘contact times must Бе modi- 
fied when cutting tape so that each contact length is set up on the punch dial 
.270 less than the electrical time. 
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10.3.3.7 


10.3.3.8 
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To Make Continuous Contact - To make any continuous contact time, it is 
necessary to put webs along the contact hole for structural strength. This is 
possible because of double contacts which are used on the programmer. #15 
possible to make electrical contact across any webs less than .100 inches 
wide. То put a standard structural web in the tape, move the tape .250 on the 
dial from the last punch and then continue punching as before. Structural 
webs should start at every whole sec. setting and..5 sec. setting on any con- 
tact times that last over 1.5 sec. Use of webs also reduces the amount of 
punching required. The minimum pulse that the programmer can make is 
.300 sec. "This is due to the use of two contact wires on the programmer. 
Any holes punched in the tape that are less than .3 sec. long result in two 
Short pulses. For standard pulses of short length, operate the punch at the 
correct time setting on the dial for the start of the pulse, then move the dial 
setting .020 for a pulse .310 long on the programmer. 


To Reposition Tape - To relocate tape correctly if, for some reason, it has 
to be relocated on the drive sprocket, use the start of a hole in the tape which 
has a known location on the tape. When the forward edge of the hole is lined 
up with the forward edge of the metal punch die plates, the dial reading should 
be .410 more than the actual hole location on the tape. 


To Free Tape From Punch Die - If, for some reason, the tape jams in the 
punch die, the die can be taken apart by removing the four screws fastening 
the die to the punch assembly and then pushing out the four locating pins which 
line up the two parts of the die. Jamming may occur if a hole is poorly punch- 
ed; i.e., was not completely cut from the film. 


Таре Rework - If a hole is accidentally cut into the film at a place that should 
not have a hole, or if a hole needs reduction in size, use of ordinary scotch 
tape applied to both sides of the tape over the hole needing correcting will be 
satisfactory. 


Check of Punched Tape - After completion of the tape, checks may be made of 
it by visually comparing the tape with the program. If the lengths of holes are 
checked with a scale, it is necessary to recognize that the starts of all holes 
are the same as the program, while the ends of all holes are .119 in.before ас- 
tual end of contact when in use on the programmer. This is due to the double 
contacts. 
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Figure No. 10-4. Flight Programmer - Viewed From Servicing Side 
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Figure No. 10-5. Flight Programmer 
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| Figure No. 10-6. Flight Programmer Relay Box (Sheet 2 of 2) 
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Figure No. 10-7. 


Damper System Parameter Change Coñtro1 Relay Box (On Lower 
Side of Recorder Control Panel Box - Pilot's Right Console) 
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Flight Мо. 10-8. Flight Programmer Таре РипсН (Ref. 8-01702) 
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Distance from Non to forward edge of die plate = (Non + .410) dial setting. 


Channel 14 spare channel - use for time references for tape. 


| | 10.4 Punch Operation Reference Table 

| Time (t) Dial Setting (М) 

| t(on) N=t 

| 

| t(off) N =t - .290 

| { = 1.000 N = 71 

| t = 10,000 N = 9.71 

| t = 5.000 N = 4.71 

| t = .500 М= 21 

| 

| Standard Web ton + -250 (web = .079") 

| Min. Pulse Length = .308 Non to Кор + .018 (use N + .020) 
| Time (t) Таре measurément (with scale) (L) 
| t(on) L= ا‎ 

| t(off) L= t .119 

| 

x 

| 

| 
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Channel Purpose Type Hole in Tape | Notes 
1 Gain adjustment for „310 pulse for each step After 4 pulses return 
input signal to first position with 
8 pulses 
2 Time constant ad- .310 pulse for each step After 4 pulses return 
justment input to first position with 
signal 8 pulses 
| 3 Motor Control 1.000 hole in tape to stop Motor runs if no hole 
| motor 18 in tape 
| 4 Spare 
| 5 Yaw signal selection Cut hole for length of time Use .25 webs in tape 
| yaw signal is to exist at on long pulses 
| time 1ї 15 to occur 
| 6 Pitch signal зеес- Cut hole for length of 
| tion time pitch signal is to 
exist at time it is to 
| occur 
7 Spare 
8 Spare 
9 +100V signal for input Cut hole for length of а -100 volts signal exists 
| to control surfaces time that – polarity when no hole is in film. 
| signa] is desired Make pulse .2 sec. 
longer than pitch or 
| yaw pulse 
|| 10 Step - adjusts a .310 pulse for each stép After 5 pulses return 
| selected parameter to first position with. 
| control to different two pulses 
| positions 
11 Home-returns selected .310 pulse 
5 parameter се: “rol to 
| initial first position 
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Parameter-selects par-  .310 pulse for each posi- After 10 pulsés return 
ameter to be "stepped" tion to first position with 
or "homed" 2 pulses 


Spare 


Time reference Single punch at a time Used to reference 
reference time on time when 
punching tape only 


Arnoux System 


Basic Components - General - Telemetering source instrumentation includes 
two Arnoux TME-25 temperature measuring systems. Each unit contains the 
circuitry necessary for proper operation of 24 temperature probes plus one 
reference channel. Power from a 115V 400 cycle source is converted within 
the unit to furnish the D.C. voltage necessary for probe excitation and range - 
sensitivity controls for each temperature measuring channel. 


Theory of Operation - The Arnoux temperature measuring system is based 
upon the principle that the output voltage from an electrical Wheatstone bridge 
circuit can be directly related to the bridge input voltage in terms of bridge 
resistance unbalance. Each channel of this system comprises au electrical 
Wheatstone bridge circuit, one leg of which is the temperature probe. Bridge 
excitation voltages are supplied by a special magnetic amplifier type of regulated 
power supply. This power supply is designed to operate from a source of 115 
Volts 400 cycle power, and comprises two d.c. output regulated voltage sources 
which are connected to the temperature measuring channels in a fashion such 
that the power supply functions is 1/2 of the bridge circuitry for each channel. 
Common connection of the bridges to the power supply are accomplished in 
this manner without cross modulation because the regulated voltage sources 
function as zero impedance elements. 


The Arnoux Temperature probes are precise high speed resistance thermom- 
eters designed to operate over the range of -70? to +50°Е. Electrically they 
consist of wire wound resistance elements having special resistance-tempera- 
ture characteristics suitable for operation in the Arnoux system. The probes 
in use are for making surface temperature measurements. Any given probe 
may be operated over the entire range or any specific temperature span within 
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this range, Thus а single probe may be used, first, to accurately determine 
the range of temperatures that may be encountered in a given test, and then, by 
means 01 simple adjustments to the balance and power unit, the range ОГ tem- 
peratures being measured may be expanded to allow precise measurements 
over that range. This flexibility allows measurements over various tempera- 
ture spans to be made, without costly set-up time. 


Adjustment - To place the temperature measuring system into operation, the 
following procedure is recommended. 


1. The ТМЕ-25 unit should be connected to a 115 volt 400 cycle power 
supply as shown on Dwg. Мо. 10470, witha suitable output indicating 
device connected to the output terminals of the channel to be adjusted, 
When this equipment is to be used with a 0-5V input telemetering 
system, a sensitive 0-5V DC meter can be used. For maximum ac- 
curacy of adjustment, the meter resistance should equal the input re- 
sistance of the telemetering or recording system. 


2, The temperature span that is to be measured is then determined, and 
values of resistance corresponding to the minimum and maximum tem- 
peratures are obtained from the calibration curve of the probe. 


3. A decade resistance box (or precision resistor) is substituted for the 
temperature measuring probe and the resistance of the box is made to 
equal the resistance of the probe at the minimum temperature as deter- 
mined in Step "2". 


4. Power is then applied to the ТМЕ-25 unit апа after stabilization occurs, | 
the "Low Adjust" control is adjusted for zero output (as read by the out- 
put meter) and the control is then locked. This sets the low end of the 
range. 


5. The decade resistance box (or precision resistor) is then made to equal 
the maximum temperature to be measured as determined in step "2". 


6. The "High Adjust" control is then adjusted for the desired output volt- 
age as indicated by the output meter and locked, This sets the high 
end of the range. (For small temperature spans the maximum output 
voltage is limited by the probe sensitivity.) 


7. The temperature measuring probe is then substituted for the decade 
resistance box which completes the adjustments of this channel. 


X-24 


CONFIDENTIAL 


тайы = 


CONFIDENTIAL 


SECURITY INFORMATION 


YF- 702 TEST INSTRUMENTATION REPOR] | = 26-8-32 


After all channels have been adjusted in the manner described, the system is 
ready for use. 


10.5.2.2 Special Operational Notes 


1. 


Before initially placing the system into operation, and periodically 
thereafter, the power supply output voltage should be measured. То 
measure this voltage, connect a 0 - 50 volt d.c. meter to the test 
points provided. With inputs and outputs connected, this voltage should 
read 48 volts +.5 volts. (The exact voltáge is unimportant inasmuch 
as its magnitude only affects the maximum sensitivity of the system. 
After adjustment of a channel, any variations in sensitivity caused by 
power supply voltage change can be factored out during data reduction 
and analysis by correlating reference channel output variations to the 
data.) 


Аз the Агпоих Temperature Measuring system is designed to produce 
positive or negative output voltages, to satisfy various recording 
systems requirements, care should be exercised to avoid the intro- 
duction of incorrect polarity voltages into systems that cannot accom- 
modate them. Output polarity reversal óccurs whenever the probe 
temperature drops below its zero adjustment point. Protective cir- 
cuits such as clippers, limiters, etc., are recommended in these 
instances. 


Care should be exercised to avoid shorts or grounds in all probe wiring 
whether every channel is in use or not, because the probe circuits are 
supplied with power from the balance unit and any shorts or grounds 
will overload the power supply and cause malfunctioning of the unit. 
To assist in identifying causes of malfunctioning, the following symp- 
toms and their causes are listed. These tests should be made with 
the "Hi-Adjust" control set to the maximum clockwise position, and 
the "Lo-Adjust" set to maximum counter clockwise position. 


EFFECT CAUSE 
+7 volts output on open Open input circuit 
channel all other channels 
normal 
-24 volts output on shorted Shorted but not grounded input 
channel. All other channels circuit 
normal 
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B Figure No. 10-9. Sorensen Type De-6-40 Voltage Supply 400 Cycle 115 Volt Input 
6/7 Volt Output Instrumentation Supply 


w——— E. 
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Zero output оп all channels, Shorted and grounded input 
voltage at test points +24 circuit 
volts, or blown fuse 
Either effects as described Grounded input circuit 


under cause 3 or, zero out- 

put on grainded channel with 
controls having no effect and 
all other channels normal 


NOTE 


Continued operation under conditions 3 ог 4 
may result in damage to the regulated power 
supply. 


4. The power supply used for bridge excitation consists of a sealed, 
factory adjusted unit, and under normal conditions is designed to give 
trouble free service for periods in excess of 2000 hours. A check 
upon its operation may be made as follows. With the entire system in 
operation the voltage appearing at the test points should be measured, 
with 115 volts. 400 cycles applied to the unit. A reading of approxi- 
mately 48 volts should be observed. 'The supply voltage should then 
be varied between 105 and 125 volts and the test voltage should re- 
main constant within 2.5 volts. 


Variations greater than this amount indicate a defective power unit, 
and it should be removed and returned to the manufacturer for replace- 


ment. The nature of this unit is such that field repairs are not practi- 
cable, 


Flight Safety Panel Circuit Calibration - (See Figure 10-10.) 


Description - The flight safety panel із described in Section 7.5 and is shown 


in Figures 7-2 and 7-9, Тће following additional information is required in 


order to accomplish calibration individually of the {еп temperature sensing 
circuits: 
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Each area has been assigned a particular Transonic pick-up unit 
specially calibrated for that location. The resistance values of each 
Transonic pick-up are shown on a calibration chart accompanying 
the unit. These values must be known before the calibration can be 
accomplished. 


A special Fenwal switch has been installed in each area to provide 
overheat warning by means of the red lights on the panel. After 
calibration of the sensing circuits, the flight safety panel warning 
light circuits should be checked by shorting the positive side of each 
Fenwal switch to ground. The corresponding area warning light on 
the panel should then light. (It is not possible to check each Fenwal 
switch functionally except on the bench with special heating and pyro- 
metric equipment.) 


10.6.2 Transonic Pick-Up Circuit Calibration - Referring to Figure 10-10, calibrate 
each temperature sensing circuit of the flight safety panel and install fixed 
resistors accordingly. Proceed as follows: 


1. 


Remove Ше screws attaching the flight safety panel to the instrument 
skirt panel and pull the panel out far enough to permit working on the 
wafer farthest from the panel face. і 


Turn selector knob to the position (агеа circuit) to be calibrated. 


At position R4 (Figure 10-10) installa resistor having a value equal 
to the 0^C resistance value of the Transonic pick-up installed in that 
area circuit (see the special Transonic calibration chart furnished 
with each Transonic pick-up). 


Connect a variable resistor in place of the Transonic pick-up in the 
circuit, 


Adjust resistor so that it has same value as Transonic pick-up at 
critical temperature (see calibratia chart for that Transonic pick- 


up). 


М not yet installed, install a 200 ohm resistor in series with panel 
meter. 


Connect adjustable (0 to 200 ohm) resistance at position Во in circuit 
(Figure 10-10), 
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8. Adjust resistance to maximum setting. 

| 9. Connect 6v d-c to panel at pin А. 

10. Adjust resistor at position Во so that meter reads 100% 
11. Remove 6v d-c. 


12. Replace adjustable resistor at position Ro with a fixed 1/4 watt 
resistor of same value as final value of'adjustable resistor. 


| 

| 
| 13. Reconnect 6v d-c to check meter operation. 
14. Repeat steps 7, 8, 9 and 10 if necessary. 
15. Remove бу d-c. 
16. Adjust variabie resistor representing T'ransonic pick-up to resist- 
| ance which would represent various temperatures of Transonic 
| ` pick-up. 

| 17. Check meter operation to verify calibration, 
| 
| 


18. АП percentages should be computed for'C ° of temperature. 


19. After calibration is satisfactory, install resistor Во and R3 рег- 
| manently and connect Transonic pick-up into circuit. 


| 
20. Reinstall flight safety panel attaching screws. 
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INTRODUCTION 


۱ This report provides information on the installation, 
| operation and maintenance ої the test instrumentation 
systems installed in the YF-102-2 airplane. 


Procurement information is provided in Section XI. 


Addendum I (Restricted) is bound separately. It con- 
| tains reproductions of the test instrumentation wiring 


h diagrams. 
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SECTION I 


General - The YF-102-2(52-7995) is the Convair prototype configuration of 


the United States Air Force series F-102 interceptor fighter. It is а single- 


place, Delta Wing, land-based aircraft powered by a turbo-jet engine en- 
closed within the airplane fuselage. The YF-102-2 Airplane, Serial No. USAF 
UF102-52-7995, is the subject airplane of this герогі and the second and last 
of the flight test prototype ої the F-102 series airplanes. It conforms to 
model specification ZD-8-001 and was built by the San Diego Division of Con- 
vair under Contract No. AF33(600)-5942. 


Principal Airplane Dimensions - See Figure 1-1 (2 sheets). 


Test Requirements - The YF-102-2 is to be instrumented for Phase I, Phase 
II, and Phase III tests as required by Air Force Regulation 80-14 (Research 
and Development Test Program for Air Force Aircraft, M-:eriel and Equip- 
ment). 


Test Purposes - The tests will be conducted for the purposes stated in рага- 
graphs 3.C.(1), 3. C. (2), and 3. C. (3) of A. F. К. 80-14, as follows: 


Phase I - Air Worthiness and Equipment Functioning - Ground and initial 
flight tests to determine airworthiness and insure that aircraft or materiel 
with its installed and supporting equipment and systems meet engineering 
specifications and will function. | 


Phase II - Contractor Compliance - Tests to determine compliance with 
contractual requirements and to determine quantitatively the performance 

and qualitatively the handling characteristics of initial types, models, and 
series of aircraft, materiel and equipment. 


Phase III - Design Refinement - Tests accomplished by the contractor on 


test aircraft, materieland equipment bailed for use to overcome deficiencies 
revealed by other tests. 'This phase will be continued until all of the required 
changes have been determined and incorporated in the prototype item. 
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Test Sequence - (Refer to Report №. 2С-8-016). Flight testing ої the ҮЕ- 
102-2 will be undertaken in broad general phases, as follows: 


1. 
2. 
3. 


Flutter and vibration tests 
Tests of power plant, associated equipnient and aircraft performance. 
Tests of Pilot Assist operation and Аегодуватіс performance. 


The sequence of planned tests under the general phases will be: 


селетњеви 


Static Thrust Calibration 

Taxi Tests 

Engine Control System Operation 

Shakedown Flight 

Equipment Operation - Speed Brakes 

Fuel Tank Pressurization System Tests 

Engine Equipment Operation 

Flutter and Vibration 

Airspeed Calibration 

Preliminary Flight Characteristics 

Preliminary Airplane Performance 

Phase II Tests (Conducted by AFFTC) 

Angle of Attack and Angle of Yaw Pickup Calibration 

Effect.of Missile Bay Door Operation on Flight Characteristics 
Airplane Performance (Optimum Wing L. E. and Tip Configuration) 
Engine and Structural Cooling | 

Dynamic Response 

Stability and Control 

Pilot Assist System Development 

Engine Operation-Air Starts 


Drogue Chute Tests 


Emergency Fuel Control 

Equipment Operation - Ram Air Turbine 

Flight Control System Operation 

Engine and Associated Equipment Operation (Phase III Tests) 


Instrumentation - General - Instrumentation systems for the airplane are 
installed to provide means of securing data concerning the items listed in para- 
graph 1.2.2. The systems are designed to be flexible with respect to the in- 
strumentation requirements and are adaptable to further changes, which may 
be necessary to investigate an operation in greater detail. 
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Instrumentation Systems - Three essential types of instrumentation are used: 
(1) photo panel; (2) oscillograph; and (3) telemeter. Auxiliary instrumenta- 
tion equipment includes the pilot's wire recorder, the data synchronizer, and 
the various special test instruments installed in addition to or in place of the: 
standard instruments provided on the cockpit panel for flight and engine opera- 
tion. (See Figure 1-2 for instrumentation locations.) 


Instrumentation System Operation and Controls - Starting, wing vibrator op- 


eration, programming, recording, and emergency operations are under pilot 


control. Simultaneous operation of the instrumentation systems is synchro- 
nized automatically by a data synchronizer observable by the pilot. Electri- 
cal power required for operation of certain instruments, motors, lights, and 
control units is provided by the standard electrical power supply systems of 
the airplane, which incorporate provisions for use of external power sources 
for ground test purposes. | 


Instrument Maintenance and Calibration - Whenever practicable, the instru- 


mentation installations have been designed to permit ready removal of panel 
assemblies to facilitate bench test and shop maintenance and calibration. This 
report contains all useful available descriptive and illustrative material con- 
cerning the instruments used in the various systéms. (See Table of Contents 
for specific items.) 


Instrument Procurement - See Section XI. 
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SECTION II 
2.0 DATA OBTAINABLE 
2.1 The data obtainable by the УЕ-102 No. 2 airplane test instrumentation system 
is indicated in tabular form on the following pages of this section. 
a 


The extensive iustrumentation requirements for the YF-102 No. 2 airplane have 
necessitated а division of the measurements into three Test Phases, which are 
designated as A, B and C in the listing of the total iustrumentation measurements. 
Phase A, is the Initial Instrumentation Configuration for the airplane and the 
| equipment required to obtain the measurements under this phase will be installed 
at the factory. Later instrumentation configuration to obtain the measurements 
k in Phase B and C wil] be installed in the field. Source instrument wiring and 
% mounting brackets have been installed و‎ 0881 le in anticipation of the 
* required field changes for the subsequent te: 


2.1.1 The primary listing shows the total measurements for the airplane, the method 
to be used in recording the data, and the respective test phase. The measure- 
ments are grouped according to the following catagories. 


Flight Control 

Flight Attitude 

Pilot Assist and Dampiug Equipmeut 
Power Plant 

Airplane Structure 


2.1.2 The photo panel instrumentation table indicates the data items by their order of , 
read-out instrument location on the photo panel, the range of the instruments, 
and the location of each signal source, plus the source instrument type. 


2.1.3 The four oscillograph instrumentation tables show the channel and "J"! box ter- 
minal assignment of each data item in each of the four oscillographs. Also, 
listed are the measurement ranges and source locations of the measurements. 
À supplementary list is included to show a breakdown of the temperature mea- 
surements assigned to the three commutated oscillograph channels. 
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2.1.4 The two telemeter instrumentation tables show the data items by the respective 
channels, source instruments and source locations, А supplementary list 15 
also added to furnish а breakdown of the measurements assigned to the сот- 
mutated channel. 


2.1.5 A wire recorder is installed in the airplane for recording the pilots comments 
and observations during flight. 


2.1.6 Added flight and engine instrumentation on the pilot's panel are shown in the last 
table of this section. The instrument, its range, and (where applicable) the tie- 
in with other instrumentation is shown. 
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No. 


3F 


3R 


4F 


4R 


5F 


5R 
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SECURITY INFORMATION 


Measurement 


Airspeed 


Rudder Act. Position 


R Elevon Act. Position 


R Elevon Act. Position 


Long. Trim Act. Position 


Lateral Trim Act. Position 


Power Lever Angle 


Rudder Trim Act. Position 


Pressure at Sta. 400 
(Vent to Nose) 


Exhaust Nozzle Total Press. 


Press. at Sta. 476 
(Vent to Nose) 


Pressure Altitude 


Instrument 
Range 


50 - 750 mph 
Stops at.760 + 


25° Rudder = 
Арргох. 160" 


58° 30" Elevon 
= Арргох. 270" 


58" 30' Elevon 
= Appróx. 810? 


12.5? Aot. 
Approx; 270° Ind. 


From -3° to +3° 
Trim = 180° 


62.5° = Approx. 
300° 


+ 5° = Approx. 340° 


-100" to +200" Н20 
0 - 200! Hg 
-100 +200" Н20 


0 - 60,000' 
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TEST INSTRUME| 


PHOTO PANEL INSTI 


УЕ-102-2 


F-1 Airspeed Ind. 
Single Autosyn 


Dual Autosyn 
Dual Autosyn 


Dual Autosyn | 


Direct рій. Press 


| 
Direct Absolute | 
Pressure Gage 


Direct Diff. Press 


C-12 Altimeter 


x 
| 
| 


r 


|| 


| 


[ 
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SECURITY INFORMATION 


Indicating Instrument 


Pioneer 


Pioneer 


Pioneer 


Pioneer 


Pioneer 


Kollsman 


Kollsman 


Kollsman 


Kollsman 


1432-22В-А-А1 


5907-102А-20-В 


6007 


6007-58 А-15-В 


6007-39А 81-В 


1038B-10-04-1154 


838K-10-06-3433 


1083D10-04-1144 


671-BU-010M 
(Mod. to 60,000") 


э 


22171 


AF-46-7775 


AF-42-147546 


431792 


548286 


19829 


3463 


1472 


164212 
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ІМ. 
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Еш 


Source Instrument 
Nose Boom Stà. -51.34 
Sta. -41.74 


Sta. 565 B. L. 29R W. L. -7.4 


Sta. 520 


Sta. 520 


Sta. 558 


Sta. 400R 


Exhaust Nozzle Sta. 


Sta. 476 


Nose Boom Sta. -41.74 


П-14 


CONFIDENTIAL 


SECURITY INFORMATION 


TEST INSTR 


: PHOTO PANEL ; 


| ҮЕ-1( 
1 
: Insert. Instrument 
| Мо. Measurement . Range 
10 Press. at Sta. 480 -100/4 200" H20 Direct Diff. 
(Vent to Nose) ) 58 
Requirement for Eleyon "©" 
Pot. Static Press.) 
11 Time ۱ Hrs, Min, & Secs. Clock 
12L Г No.1 Fuel Tank Pressure 0 - 25 psig Dual Autosy 
(Vent to Nose) 
12R R No. 1 Fuel Tank Pressure 0 - 25 psig 
(Vent to Nose) 
13 Engine Oil Pressure 0 - 100 psi = 320° Single Auto: 
14 Angle of Yaw +15° =300° Single Autos 
15 R Wing Fuel Tank Sensing Press. +100" to +200"Ноб Direct Diff. 
(Vent to Nose) 
16 Speed Brake Act. Pressure 0 - 5000 psi Single Auto; 
(Vent to Nose) 
17 Instr. Static Pressure 0 - 60,000 Altimeter C 
(Ref. Nose Area) 0 - 200" Hg Abs. Direct Abs¢ 
Pressure G 
18F L Speed Brake Act. Position 60° Act. = ° Ind. Dual Autos; 
18R R Speed Brake Act. Position 60° Act. = ° Ind. 


19F Bottom Speed Brake Act. Pos. 60 ° Act. 


?Ind. Dual Autos} 


19R Exhaust Nozzle Position 


20 Primary Pressurizing Valve 1000 psi Dual Autos; 
Pressure 
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тай 
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SECURITY INFORMATION 


AENTATION REPORT 


PTRUMENTATION DATA 
2 AIRPLANE 


‘Indicating Instrument 


Kollsman 1038B-10-04-967 19828 


Jaeger 19850 


Pioneer 451529 


Ріопеег 6200 1474 | Sta. 365 Lower L 
Pioneer 6200 467595 Nose; Boom Sta. -20.57 


Kollsman 1038B-10-04-1503 1503 
Pioneer 5907-102A АК 46-8700 S/N 896А 


Kollsman 671 BU-010M AF 43-182741 


Pioneer 6007-14E-27-B 357561 ta. 558.5 L 


ta. 558.5 R 


Pioneer 393560 Sta. 558.5 Bottom 


Pioneer USAF 532 13856 
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Insert 
No. 


20R 


21 


22F 


22R 


23 


25F 


25R 


26 


27 


28F 


28R 


29 


30 


Меавигетепі 
Secondary Pressurizing 
Valve Pressure 
Pressure at Sta. 390 


L Elevon Act. Position 


L Elevon Act. Position 


Engine Bleed Valve Position 


Rudder Feel Cylinder 
Act. Pressure 


Angle of Attack Forward 
Angle of Attack Aft 


Engine Fuel Rate 


L Wing Fuel Tank Sensing 
Press. (Vent to Nose) 


L Flow Limiter Static Press. 


R Flow Limiter Static Press. 
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SECURITY INFORMATION 


Instrument 
Range 


1000 psi 
-100" to 4200" H20 


58? 30' Elevon 
Approx. 270" 


58? 30' Elevon 
Approx. 810* 


On - Off 


0 - 5000 psi 


80° = 300? 

30" = 300" 

240” Dial Read 
= 3000 ррћ 
330" Dial Веза 
=12,000 ррћ 


-100" + 200" Н20 


0 – 200 psi = 165° 


0 - 200 psi = 165? 


Turbine Discharge Total Press. 0 - 200" Hg 


Outside Air Temperature 


-70° to + 70? 
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PHOTO ‘PANEL I 
YF-10 


Direct Diff, Pres 


Dual Autosyn 


Lights (4) 


Single Autosyn. 


Dual Autosyn 
Single Autosyn 
Direct Diff. Presi 
Dual Autosyn Typi 


Direct Absolute Р, 


Flush 
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'RUMENTATION DATA 


| AIRPLANE 


| 


Indicating Instrument 


e Kollsman 


Pioneer 


Pioneer 
| 
| 
| 


Pioneer 

Pioneer 
Kollsman 

9A Pioneer 


| 
| у Kollsman 


Weston 


1038B-10-04-1473 


6007 -4H-14-A 


5907-102А-20В 


6300 


6200 


6007-44-14-А 


838К-1-06 


46В21 


1473 


99435 


7404 


457529 


8687 


1464 


8027 


938 


19 
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1 


Source Instrument 


Sta. 390 R 


Bleed Valve Control Shaft 


890 А 


Мове Boom Sta. -24.77 
Nose Boom Sta. -17.78 


Engine (Sta. 427 Ref.) 
W.L. -4.& B.L. 12.5 R 


"T" in Line 


11002 


11003 
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TEST INSTR 


PHOTO PANEL IN 


| | YF-102 
ШЕ Insert Instrument 
| Ко. Measurement Range 
31 Comp. Inlet Total Pressure 0 - 200" Hg Direct Absolute I 
Gage 
32 Engine rpm (М1) 0 - 7000 rpm Elec. Tachomete 
33 Engine rpm (№2) 0 - 11,000 rpm Elec. Tachomete: 
34 Eleyon "Q" Pot.Diff. Press. 50 - 750 mph F-1 Airspeed Ind 
Stop at 760 + 
35 Inter-Compressor Total Press. 0 - 200" Hg Direct Absolute Е 
Gage 
36 Compressor Discharge 0 - 400" Hg Direct Absolute P 
Total Pressure Gage 
37F І, Flow Limiter Diff. Press. 0 - 25 psi Dual Autosyn 
37R R Flow Limiter Diff. 0 - 25 psi 
Pressure 
38F Engine Fuel Pump 0 – 1000 psi Dual Autosyn 
Outlet Pressure 
38R Afterburner Igniter Fuel 0 - 1000 psi 
Pressure 
39 ATM Gear Box Oil 0 - 100 psi = Single Autosyn 
Pressure 320 * 
40 No. 3 Fuel Tank Pressure 0 - 25 psig Single. Autosyn 
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RUMENTATION DATA 


|AIRPLANE 
| 


Indicating Instrument 


| 38. КоПвтап 


| Pioneer 
jS. Kollsman 
IS. Kollsman 


Pioneer 


Pioneer 


Pioneer 


838K-3-06 


1432-2213-A-Al 


838K-06-1293 


838K-3-022-4008 


6007 


6007-14E-27-B 


6200-B 7A-1-A1 


6200 


904 


124862 


82996 


AC 42-10283 


1293 


4008 


180990 


45764 


AF 49 1916 
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Source Instrument 


Engine 


Engine 


L S/N 11251 


R S/N 2300 


S/N 13503 


S/N 13501 


Pressure Tap on ATM 
Gear Box 7573 


77-02 


Insert 
No. 


41 


42 


43 
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SECURITY INFORMATION 


TEST INS 


PHOTO PANEL IN 


ҮГ-102 
Instrument 
Measurement Range 
A/B Nozzle Open ` On - Off Indicator Light 
A/B Nozzle Closed On-Off ` Indicator Light 


Counter 0-99999 
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MENTATION REPORT 


IRUMENTATION DATA 


HW AIRPLANE 
Indicating Instrument Source Instrument 
Marco VM9N-6A 
Marco VM9N-6A 
| | Veeder Root 
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SEC TION III 
| 3.0 РНОТОСВАРНІС INSTRUMENTATION SYSTEM 
| 3.1 Description - (See Figure 3-1). Photographic recording ої specific flight con- 


^ trol and engine operation test data of prime importance is accomplished by an 
automatic camera which photographs a panel of indicating instruments installed 
in the nose section of the fuselage. The camera and panel, both facing forward 
| are mounted at stations 70 and 80, respectively. А mirror located in front of 
the panel reflects the panel image back to the camera lens through an opening 
in the center of the panel. The panel is illuminated directly by incandescent 


lights. 


Some of the photo panel instruments are direct-reading, but most of then are 
i connected electrically or by pressure lines to end iustruments or mechanisms 
installed at the data sources. 


NOTE 


Some of these eud instruments and mechanisms also supply test 
data signals to oscillograph and/or telemeter recorders. 


Two rotary selector switches оп а special Convair designed intervalometer in- 
stalled adjacent to the camera are set prior to flight to determine the slow rate 
of continuous automatic operation of the camera and, also the fast rate which will 
be in effect when flight tests are run or when the pilot overrides the continuous 
rate to obtain faster operation at other times. The intervalometer controls 
operation of the camera motor clutch by opening and closing the clutch power 
ground circuit. As the clutch operates, a separate switch opens and closes 
circuits to à film frame counter indicator on the photo panel and to a sequencer 
and decapot connected with the oscillograph and telemeter recording systems. 
These signals and the clock on the photo panel provide correlation data simul- 
taneously for all data recorders. 


3.2 Components - The major components of the photographic instrumentation system 
are listed below and are described in subsequent paragraphs. 


1. Photo Panel and Instruments 
2. Camera 
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3.2.2 


Міггог 

Lights 

Controls (including Intervalometer) 
End Instruments and Mechanisms 


о (л њ с» 


Photo Panel and Instruments - (See Figure 3-2). The panel is а 26-inch-square 
sheet of heavy aluminum formed concave (forward Side) so as to locate the in- 
strument faces in the focal plane. It has mounting holes for 40 three-and-one- 
eighth-inch instruments, smaller holes for two indicator lights, and a rec- 
tangular hole (panel center) to serve as a window Юг the camera lens. А strip 
has been affixed to front of panel showing S/N of airplane and space is available 
for indicating the flight number with a marking pencil. 


Most of the photo panel instruments are of the autosyn type and are powered 
whenever the cameras motor circuit is energized. The other large instruments 
are pressure-operated or direct-reading. Two lights, installed directly above: 
and below the camera window, are both indicators of the tailpipe nozzle control 
cylinder positions and are considered as a single indicator (Insert 41). See 
Figure 2-1 (Photo Panel Instrumentation Table) and Figure 3-2 (Photographic 
Instrumentation System Instruments) for further information. 


Camera - А 35mm Bell and Howell Automax Model а camera fitted with a Taylor, 
Hobson F/2.0 Panchro-wide-angle lens is installed on (and is readily removable 
from) а mountinghead just aft of the rectangular opening in the center of the 
photo panel. It faces forward and photographs the panel image reflected by a 
mirror. The camera magazine carries 400 feet of film (commercial grade 
black-and-white) which amounts to 6400 film frames. The camera shutter and 
film-advancing mechanism are operated by an electrically controlled clutch 
driven by an electric motor. The clutch is monitored by an adjustable inter- 
valometer (refer to 3.3) preset to a continuous slow speed and an override fast 
speed rate prior to flight. 


As each film frame is exposed, the camera mechanism operates a switch which 
controls the power circuit to a film frame counter device (insert 20 on the Photo 
Panel) thus automatically numbering each film frame photographically. А cir- 
cuit controlled by the intervalometer energizes a decapot system which corres- 
pondingly indexes the data records being made by tlie oscillograph and telemeter 
recording system. 
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A capacity load of film permits a little more than 213 mimutes ої camera орега- 
tion at a (normal) slow rate of 0.5 frames per second. Fast operations for 10 
seconds at cine rate (six frames per second) reduces this time by 27.5 seconds. 
(Continuous operation at cine rate would allow 17.7 minutes of operation.) 


Mirror - A rectangular mirror made of plate glass installed vertically between 


transverse supports attached to the fuselage beltframe at station 45, reflects 
the image of the photo panel to the camera lens. 


Lights - Six 24-volt incandescent lights, which аге lighted whenever the camera 
power circuit is energized, are installed on the fuselage beltframe at station 
53. They are spaced about the inner circumference of the nose structure to 
provide uniform direct lightiug of the photo panel instruments. 


Controls - Operating and control power is supplied to the photo panel circuits 
when the INSTRUMENT POWER and CAMERA switches on the Recorder Con- 
trol Panel (see Figure 7-3) are in ON position. 


NOTE 


Normally all switches on the Recorder Control Panel are placed 
in ON position during each test. 


This starts the camera motor, powers the autosyn instruments on the photo 
panel and the decapot circuits, and lights the photo lights. It also starts the 
intervalometer motor and connects the system to the pilot's stick and input 
hand control recorder switches. The intervalometer immediately begins to 
open and close the ground side of the camera clutch control circuit at the rate 
selected (prior to flight) by positioning the LOW SPEED selector switch on the 
intervalometer. Whenever, under this condition, the pilot operates the input 
hand control lever switch or the trigger on the control stick the camera clutch 
control circuit is routed to ground through the intérvalometer HIGH SPEED 
selector switch. Ií this switch has been placed in CINE position, (prior to 
flight) the camera clutch will then be continuously energized and the intervalo- 
meter will function only as a junction instead of as an interrupter or timer. 
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NOTE 


In the unusual event that a rate other than CINE has been selected 

at the HIGH SPEED switch, the intervalometër will open and close 
the camera clutch control circuit exactly as it does under the LOW 
SPEED condition, but at the rate selected by the HIGH SPEED switch 
position. 


As soon as the pilot control terminates, the LOW SPEED selector switch circuit 
ої the intervalometer resumes control ої the camera clutch control circuit and 
the camera again operates automatically at the slower rate. 


NOTE 


Normally, a SLOW SPEED rate of 0.5 frames/second and a HIGH 
SPEED rate of six frames/second (CINE) are selected prior to 
flight. If rates other than these are selected, this should be noted 
in the flight plan and flight report to facilitate data reduction. 


The intervalometer also monitors operation of a relay which controls the deca- 
pot and decapot sequencer 6.3-volt d-c circuits. The decapot sequencer emits 
signals every two seconds which are code-recorded by the oscillograph and 
telemeter systems. This function of the intervalometer, plus the film-frame 
indexing and the clock reading on the photo panel, provide the record basis for 
data synchronization and cross-reference comparison. 


Design details of the intervalometer and other items of special equipment in the 
photographic instrumentation system are shown in Section IX 


End Instruments and Mechanisms - (See Figures 2-1 and 3-2.) АП but the direct- 
reading instruments on the photo panel are powered by electrical or pressure 
signals generated or transmitted by end instruments and/or mechanisms located 
at or near the data sources. The type of source device used is determined by 

the type of data desired. Standard devices are used wherever practicable, but 
special devices are required in some locations. The design details of special 
devices are shown in Section VIII. 


Wiring and Plumbing - For wiring and plumbing diagrams see Adden- 
dum I. The wiring and plumbing systems of the photographic instrumentation 
system are routed to the upper aft side of the photo panel (Plumbing) and to an 
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| electrical junction box ай ої the camera mount. Disconnect provisions permit 
| removal ої the photo panel complete with instruments. Ассевв 15 provided 
through a hinged door on each side of the nose section. 


۱ 3.6 Maintenance and Serviciug - Refer to Section X for instructions on maintaining 
and servicing items of special equipment. Refer to applicable Technical Orders 
and vendors! service publications for instructions on standard items. 


3.7 Instrument Procurement - Refer to Section XI. 
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SEC TION IV 
| 4.0 . OSCILLOGRAPHIC INSTRUMENTATION SYSTEM 
4.1 Description - (See Figure 4-1.) Test data required. to demonstrate satisfactory 


flight attitude and flight control characteristics of the airplane are obtained by 
four oscillographic recorders installed in the nose Section of thefuselage. Each 
recorder has 24 data channels. One of these is assigned to the data synchro- 
nization function. A few channels remain unassigned as yet, but the following 
types of data are obtainable on the assigned channels. In order of their estab- 
lished priority, they are: 


1+ Vertical, lateral, longitudinal, and angular acceleration (Miscellane+ 
ous locations) 

Pitch and roll attitudes and rates, and rate of yaw 

Fuselage angle of attack 

Control surface positions 

Control forces and positions 

Elevon and rudder valve spool and valve servo actuator positions 
Pitch and yaw damper system signals 

Nose boom dynamic and static pressures 

Directional heading 

System voltage variations 


c о со -1 Oar Ç В 


= 


Suitable source instruments and bridge networks are installed to transmit the 
data signals to the recorders. Record paper speed will be set according to the 
requirements ої the test. 


4.2 Major Components - The major components of the oscillographic instrumentation 
system are the four oscillógraphic recorders, the end instruments, and the data 
signal bridge terminating networks. 


4.2.1 Oscillographic Recorders - Four Consolidated Engineering Corporation type 
5-114-P3-24 oscillographic recorders are installed' on equipmeut racks between 
Stations 90 and 122 in the fuselage nose section. (See Figures 4-2 and 4-3.) 
The four units provide 96 data channels. Internal mechanisms and circuitry 
conform to standard design. Record paper magazines for either 125-foot rolls 

| or 250-foot rolls of 7-inch-wide paper are provided. The recorders are readily 

accessible through a hinged access door on each side of the nose section. 


| CONFIDENTIAL IV-1 


4.2.2 


4.2.3 


4.3 


7.702 


CONFIDENTIAL 


SECURITY INFORMATION 


2-8-72 


Б. 


TEST INSTRUMENTATION REPORT 


End Instruments - Gyros, accelerometers, аігвігеат detectors, strain gage 


transducers, and several types of position transmitters serveasendinstruments 


at the data Sources of the oscillographic instrumentation system. The gyros are 
driven by 28-volt d-c power; the data signal bridge circuits are energized by 6- 
volt d-c rectifier-regulator power. 


Terminating Networks - The end instruments transinit data signals by modula- 
ting resistance іп direct-current bridge circuits that energize the corresponding 
galvanometers, thus causing controlled movement of the galvanometer recording 
mirrors. Bridge circuit voltage is set and the desired neutral reading is ob- 
tained by means of two adjustable resistors in each bridge. 


Thermocouple Commutation System for Oscillographs. The high sensitivity of 
the galvanometer elements used in the recording oscillographs makes it possible 
to make adequate direct measurement of the small potentials developed by thermo- 
couples. The galvanometers, although sensitive, hàve relatively high frequency 
response and good dynamic characteristics, which permit stabilization on many 
such readings in а, short period of time. These features also allow commutation 
of several thermocouple readings per second into a single oscillograph galva- 
nometer. 


The following system was devised for use on this airplane: 


Three thermocouple relay boxes of Convair design àre used. Each box has 
twelve double pole, single throw, normally open relays. A modified Raymond 
Rosen commutator is used to give fifteen separate output pulses per second. 
Twelve of these pulses are used for simultaneous operation of the three relay 
boxes. The other three pulses are used to actuate &ero and calibration signals, 
The commutator, the calibration signal sources and the reference temperature 
compensation bridges were housed in one unit. The outputs of the three relay 
boxes were returned to this unit with thermocouple wire, and, after compensa- 
tion went to the oscillograph with copper wire. 


Oscillograph four is to be operated at a speed of approximately one inch per 
second for continuous operation throughout an entire flight. The data appear on 


Separate galvanometers for each relay box as irregular rectangular patterns. 


Two channels accommodate Iron-Constantion thermocouples and one, Chromel- 
Alumel. 


CONFIDENTIAL 


CONFIDENTIAL 


SECURITY INFORMATION 


17-102 TEST INSTRUMENTATION REPORT کے ے‎ 2-8-05 


4.4 


4.4.1 


4.5 


4.6 


4.7 


4.8 


Operation and Controls - The oscillographic instrumentation system makes test 


data records only when the system is ready to record and the pilot demands re- 
cording by operating one of several recording control switches described below. 
Recording always occurs whenever the programmer system is operated. 


With the INSTRUMENT POWER switch ON and the OSCILLOGRAPHS READY 
switch ON, the end instruments and terminating networks are energized and the 
gyros are powered. Four OSCILLOGRAPH switches, also on the recorder соп- 
trol panel, normally are left on at all times, and the recording lamps are lighted 
under low power and the galvanometer magnets are heated to operating tempera- 
ture. Power is also supplied to the "push-to-test' side of four failure warning 
lights on the skirt panel and the pilot may push the lights to check that the oscil- 
lographs are ready to record. If any of the lights fails to light when pushed, the 
corresponding oscillograph is inoperative. (The affected unit may be turned off, 
leaving the remaining oscillographs in operation.) 


Recording Switches - The oscillographs record whén the pilot presses the trigger 
switch on the control stick or when he positions the oscillograph switch in the 
upper left corner of the flight instrument panel. A light adjacent to this switch 
indicates recording operation at that time. Тһе oscillographs always record 
when the programmer system is operated. A demand for recording operation 
starts the record-paper-advancing motor-and-sprocket mechanism in the oscil- 
lographs and energizes the recording lamps to the desired recording intensity. 

А cycle numbering and recycling device is also set in motion. If the record 
paper should jam or run out, or if a galvanometer lamp should fail, the corres- 
ponding warning light (mentioned above) will light to warn the pilot. 


The system returns to standby status after each recording cycle. 

Data Assiguments - See Figures 2-2 through 2-5, Section II. 

Wiring and Plumbing - Oscillographic instrumentation system wiring and plumb- 
ing diagrams are listed in Section ІХ. Diagrams are shown in Addendum I, pub- 


lished separately. 


Maintenance, Servicing, and Calibration Instructions - (To be furnished when 
available.) | 


Procurement – Information relative to procurement ої system components, іп- 


cluding instruments, is provided in Section XI. 
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Figure No. 4-2. Oscillograph Installation (Sheet 1 of 2) (Refer 8-04784) 
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Magazine Feed Roll 15. Record Drive Motor 

Record Drive Sprocket 16. Record Drive Motor Governor 
Recording & Scanning Lamp Filament 17. Apertüre Plates 

Viewing Screen 18. Timing Lamp Filament 
Polygon 19. Timing Motor 

Viewing Mirror 20. Shutter Indexing Knob 
Timing Mirror 21. Timing Shutter Discs 
Mirror - Visual Timing 22. Light Shield 

Timing Condensing Lens 23. Record Number Counter 
Timing Mirror 24. Record Number Lamp 
Galvanometer Mirror 25. Record Number Lens Celi 
Galvanometer Lens 26. Magazine Take-up Roll 
Galvanometer Magnet 27. Recording Columnating Lens 


Viewing Prism 


Figure No. 4-3. Recording Oscillograph Optical Schematic (Sheet 1 of 2) 
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(TYPICAL OSCILLOGRAPH CHANNEL) 


Figure Мо. 4-3. Recording Oscillograph Optical Schematic (Sheet 2 of 2) 


CONFIDENTIAL IV-8 


| 
| 


5.0 


5.1 


5.2 


5.3 


CONFIDENTIAL З 


SECURITY INFORMATION 


22-102 TEST INSTRUMENTATION REPORT > 26-8-2 


SECTION V 


TELEMETERING INSTRUMENTATION 


General - (See Figures 5-1 and 5-2.) Telemetering instrumentation 18 ас- 


commodated by two complete FM/FM systems. The design incorporates 
seventeen information channels, two of which аге commutated. The two com¬ 
mutated channels permit short-time sampling of 54 parameters, including 
calibration signals. The maximum information capabilities resolve to 15 con- 
tinuous channels and 54 time-shared channels. The response frequency of 

the information channels is a direct function of the individual channel frequen- 
cy and band width. Response frequency in cps =. channel center frequency x 
deviation (%) - 5. The two systems are described in the following para- 
graphs. 


Raymond Rosen Telemetering - This unit has eight information channels 


with response frequencies ranging from 35 cps to 330 срв. Тһе two highest 


frequency channels (14.5 Кс and 22.0 Kc are commutated at a sampling rate 
of 2.5/8ес. The Rosen unit has seventeen potentiometers, of which eight are 
for adjusting center frequency of the sub-carrier oscillators; a second group 
of eight controls the sub-carrier deviation. Тһе seventeenth potentiometer 
controls the level of the composite audio signal to the phase modulator. i 


Each sub-carrier oscillator has its own series resistance in the output to com- 
pensate for high frequency signal losses and to provide a transmitter deviation 
of 75 Kc when phase modulated with the composite audio signal. The Rosen 
sub-carrier oscillators are all frequency modulated by means of signal vol- 
tages. The transmitter is crystal controlled at 234 Mc, is phase modulated, 
and has a maximum КЕ output of 30 watts. 


Bendix Telemetering System - The Bendix system has nine information 
channels with response frequencies ranging from 35 cps to 660 cps. Five of 
the nine sub-carrier oscillators are inductance controlled. The remaining 
oscillators are voltage controlled. Center frequency of the inductance con- 
trolled sub-carrier oscillators is established by the inductance of the pick-up 
and by the capacitance of the grid circuit. Deviation is controlled by the in- 
ductance shift of the pick-up. Output signal level is controlled by a potenti- 
ometer in the cathode circuit. 
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The voltage controlled oscillators аге of two types. The ТОЕ-17 is a multi- 
vibrator whose center frequency is established by adjusting the values of the 
feedback coupling capacitors. Тһе deviation is controlléd by the applied sig- 
nallevel. The output level of tbe TOE-17 is determined by a series resistor 
placed external to the oscillator. Тһе value of this resistor is dependent on 
the required deviation of the transmitter, the impedance of the composite 
audio system, and the sub-carrier oscillator center frequency. 


The transmitter is crystal controlled at 228 Mc, has a total deviation of #125 
Kc, is phase modulated, and has a maximum RF joutput of 15 watts. 


5.4 Operation and Control - The telemetering system is operating whenever. the 
INSTRUMENT POWER and TM switches on the recorder control panel in the 
cockpit are in ON position. See Figure 5-2 for block diagram of the tele- 
metering instrumentation system. 


5.5 Maintenance and Servicing - Refer to applicable: vendor's bulletins. 
5.6 Wiring Diagrams - Refer to Section X and Addendum Г. 
5.7 Procurement - Refer to Section XI. 
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Figure No. 5-1. Telemeter Installation 
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Figure No. 5-2. Telemetering System Block Diagram 
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SECTION VI 
6.0 PILOT'S VOICE RECORDER 
6.1 Description and Operation - À wire recorder unit providing for one hour's 


continuous recording is installed in the missile bay. The recorder is opera- 
ting continuously when airplane power and the recorder switch are on, and the 
pilot's microphone is continuously energized and all UHF voice communica- 
tion by the pilot, and all in-flight observations and comments by the pilot, 
are recorded. (Ground radio transmission is not recorded.) The recorder 
has a range of 250-4000 cycles up to 6 DB. The recording cannot be played 
back by the airborne equipment. 


NOTE 


A special recorder-reproducer is provided in 
the ground equipment to play back and perma- 
nently re-record the wire recording. Тһе wire 
is then available for re-use іп the recorder, 
which has an automatic erasing feature. 


6.2 Wiring Diagrams - See Section IX and Addendum I. 
6.3 Maintenance and Servicing - Information to be furnished when available. 
6.4 Procurement - See Section XI for procurement information. 


CONFIDENTIAL 


= —— — s —— 


CONFIDENTIAL 


SECURITY INFORMATION 


17- 102 TEST INSTRUMENTATION REPORT = ZC-8-052 


SECTION VI 
7.0 COCKPIT INSTRUMENTATION 
7.1 General - See Figures 7-1 and 7-2. 
NOTE 


Most of the test instrumentation equipment in 
the cockpit has been accommodated by гетоу- 
ing or relocating items of standard equipment 
that are not essential for safe operation of the 
airplane. Only those cockpit instruments and 
coutrols that are part of the test instrumenta- 
tion system, or that function as part of the 
System, are discussed in this Section. 


Flight test instrumentation equipment in the cockpit provides controls for stand- 
by and recording operation of the various instrumentation systems, and provides | 
for either mauually selected or programmed tests to establish optimum para- 
meters in the yaw damper and turn coordinator and the pitch damper system 
(flight control sub-system). In addition, certain flight test data of prime im- 
portance recorded by one or more of the other systems are duplicated on indicat- 
ing instruments in the cockpit. 


The standard flight safety features (including the flight control interlock system 
which enables the pilot to override automatic control at any time) are retained. 


A fuselage structure critical temperature indicating and warniug system is pro- 
vided as part of the test instrumentation. 


7.2 The various equipment installations, controls, etc., required for these purposes 
are described in subsequent рагаргарћз. 


7.2.1 Major Components - (See Figure 7-2.) The components of the test instrumenta- 
tion equipment im the cockpit may be classified according to basic function as 
follows: 


CONFIDENTIAL ٣۳-1 


:- о یس‎ - к 


CONFIDENTIAL 


| | SECURITY. INFORMATION 


| У TEST INSTRUMENTATION REPORT 


ZC-8-052 


ia. 
| 


1. Recorder Controls 


a. Recorder Control Panel 
aa. Indicator Light Panel 
| b. Control Stick Trigger Switch (Recorder) 
c. Input Hand Control (Programmer System - Control 
and Recording; or Wing Vibrator System - Control only 


NOTE 


Either the wing vibrator system or the programmer 
system will be operative for a particular flight, the 
other system being removed or disconnected at the 
time. When the wing vibrator system is operative 
the button switch on the input hand control is used 
to start and stop vibration, and the trigger switch 
on the control stick is used at Ше same time for 
recording. When the programmer system is used, 
however, recording is obtained by using the lever 
switch on the input hand control. | 


2. Wing Vibrator System Controls 


a. Wing Vibrator Control Panel 
b. Wing Vibrator Amplitude Meter 


3. Programmer System Controls 


a. Programmer Control Panel 
b. Damper System Parameter Change Control Panel 


4. Flight Safety Panel 


5. Miscellaneous Indicating Instruments 


7.2.2 Recorder Control Panel - (See Figures 7-2 and 7-3.) The power supply controls 
of the test instrumentation system are located on the recorder control panel on 
the pilot's right console. The panel has eight two-position toggle switches and 
two indicator lights. Seven of these switches, namely the T. M. (telemeter), 
CAMERA, OSC. READY, and OSC. 1, 2, 3 and 4 switches, are normally left in 
ON position at all times during flight. | 
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7.2.3 


NOTE 


The four oscillograph switches (OSC. 1, 2, 
etc.) permit turning off one or moreoscillo- 
graphic recorders separately in event of 
malfunction. 


The switch placarded INSTRUMENT POWER is operated as a master power re- 
lay switch for the entire instrumentation system. In ON position it connects 
28-volt d-c, 6.3-volt 4-с, 115-volt a-c, and 26-volt regulated a-c power to the 
instrumentation system circuits. When this and the seven other switches men- 
tioned above are in ON position, recording operation power is supplied to the 
telemeter and photographic instrumentation system's, standby operating power 
is supplied to the oscillographic recording system, control power is supplied to 
the wing vibrator system and the damper system test controls, including the 
programmer, and the flight safety panel circuits are energized. 


A green indicator light placarded EMERGENCY, located adjacent to the IN- 
STRUMENT POWER switch, glows when the switch is ON, indicating that power 
is being supplied to the instrumentation system. An amber light placarded 
GYROS CAGED, located between OSC. 2 and OSC. 13 switches is inoperative оп 
this airplane due to a temporary variance in gyro internal circuitry. 


Recorder Indicator Light Panel - (See Figure 7-4.) Five indicator lights located 
to the right of the wing vibration amplitude meter on the instrument skirt panel 
enable the pilot to determine that photographic and oscillographic recordings are 
being made during the tests. The upper light, placarded RECORDER ON, in- 
dicates camera operation. The lightflashes once every two seconds during 
normal slow operation of the camera (or will flash at any other slow rate of 
operation to which the camera intervalometer has been set). The light flashes 
rapidly during cine operation of the camera. If the light is out under either of 
these recording conditions the camera is not operating. 


The four lower lights are placarded OSC. OUT, and are individually placarded 
OSC. 1, OSC. 2, etc. They are normally not lighted, but are of the push-to- 
test type and may be pushed in during stand-by operation of the system to check 
the 'ready-to-record' status of each oscillographic recorder. In event опе of 
these lights comes on, the corresponding recorder has failed and the OSC. 
switch for that unit should be turned OFF. 
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Control Stick Switches - (See Figure 7-5.) А button switch on the input hand 
control starts and stops the wing vibrators. А trigger-type switch on the for- 
ward side of the handle demands fast-rate operation ої the camera and record- 
ing operation of the four oscillographic recorders. (For information on орега- 
tion of these switches refer to Section 7.2.7). 


Input Hand Control - (See Figure 7-5.) The input hand control is a portable ге- 
mote control, with extension cord, that is clipped to the inboard side of the 
power quadrant housing. It has a button switch at the outer end that starts and 
Stops the wing vibrators when that system is operative. When the programmer 
system is operative, it starts the pulse timer motor (manual operation) or the 
programmer motor (programmer operation) when depressed for one second, and 
then starts the signal pulse to the control surface actuators when released. For 
the programmer system only, a lever switch on thé side of the input hand control 
starts oscillographic recording and demands fast-rate (cine) operation of the 
photo panel camera. (For detailed instructions on operation of these switches 
refer to Sections 7.4.4.1 and 7.4.4.2.) 


Wing Vibrator System Controls - (See Figures 7-1 and 7-6.) A hydraulically 
powered wing vibrator system, with one vibrator in each wing, is monitored for 
either manual or automatic operation by controls on the wing vibrator control 
panel, located on the instrument skirt panel. A wing vibration amplitude meter 
is also provided on the instrument skirt panel. 


Wing Vibrator Control Panel - (Figure 7-6.) This panel, located to the left of 
center on the instrument skirt panel, has four toggle switches and a rotary 
selector knob which provide means of controlling operation of the wing vibrators 
either by manual selection of sweep and frequency ог by automatic monitoring. 
These controls, starting with the left switch, are described individually in fol- 


lowing paragraphs. 


POWER Switch - A toggle switch having ON and OFF positions is placarded 

3 MIN. WARM UP POWER. It is a master switch Гог the system, controlling 
the standby operation power circuit to the wing vibrator amplifier (see Figure 
10-2) and the control power circuit from the HYD. switch on the wing vibrator 
control panel to the wing vibrator hydraulic system solenoid valve (see Figure 
10-1). The vibrators cannot operate unless this switch is ON. It should be 
turned ON at least three minutes before use of the vibrators will be required in 
order to allow the vibrator amplifier electronic components to warm up. 
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7.2.6.1.2 


7.2.6.1.3 


7.2.6.1.4 


7.2.6.1.5 


А guarded toggle switch located adjacent to the POWER switch is placarded 
HYD, ОМ. It supplies power to the wing vibrator hydraulic system solenoid 
valve if the wing vibrator POWER switch is in ON position. The HYD. switch 
18 placed in ON position just prior to operating the vibrators and is turned off 
after each use of the vibrators if there is to be any appreciable delay before 
the next operation of the vibrators. This valve, when closed, puts the wing 
vibrator hydraulic system in by-pass status. 


The PHASE selector switch has IN and OUT positions. It selects in-phase or 
out-of-phase operation of one wing vibrator in respect to the other, It is 
normally positioned to suit the test prior to flight, and should be repositioned 
in flight only in accord with special instructions. 


NOTE 


The position of this switch, or a change in posi- 
tion of the switch during flight, should be noted 
on the flight plan and/or by voice recording to. 
facilitate data reduction. 


The toggle switch placarded FREQ. SWEEP has CW and CCW positions and à 
neutral OFF position. It selects direction of vibration frequency sweep from 
5 cps to 70 cps in a 60-second period (switch in CW position) or from 70 cps 
to 5 cps in a 60-second period (switch in CCW position). 


When the switch is in OFF position the pilot selects the desired frequency 
manually by means of the frequency knob, described below. 


The FREQUENCY CONTROL knob, located to the right of the FREQ. SWEEP 
switch, provides means of manually selecting wing vibrations between 5 cps 
and 70 cps. During automatic monitoring, the knób sweeps slowly in accord 
with the frequency in effect at any given moment, thus indicating the effective 
frequency for the pilot's information. He may stop the vibrators at any time 
by releasing the button switch on the input hand contro]. The recording trigger 
on the control stick is normally depressed prior to operating the vibrators and 
is not released until after the end of vibration decay approximately four seconds 
after the vibrators have stopped). 
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7.2.6.2 Wing Vibration Amplitude Meter - (See Figure 7-6.) А meter located to the 
| right of the wing vibrator frequency control knob indicates vertical accelera- 
tion of the left wing during vibration tests. The meter is placarded WING 
VIBRATION AMPLITUDE and the dial is arbitrarily marked for comparative 
purposes. A red line indicates the maximum safe vibration amplitude. 


7.2.7 Wing Vibrator System Operation 
NOTE 


The wing vibrator system incorporates electronic 
equipment whichis put into standby operating status 
when the INSTRUMENT POWER switch on the re- 
corder control panel is turned to ON position. The 
system alsoincorporatesa solenoid-operated valve 
which controls the routing of hydraulic fluid under 
pressure in the wing vibrator hydraulic, system. 
This valve is controlled by the HYD. switch on the 
wing vibrator coutrol panel (when the vibrator 
POWER switch is in ON position). The valve ex- 
cludes hydraulic pressure from the vibrator servo 
valves and the vibrators except when operation of 
the vibrators is required during the tests. Special 
instructions must be followed to power the solenoid 
valve for ground servicing and checking because the 
amplifier must be deactivated at such times. See 
Section X. 


1.2.1.1 To operate the wing vibrator system using manual frequency selection, pro- 
ceed as follows: 


1. POWER switch ON, then wait three minutes 
2. HYD. switch ON 
3. PHASE switch Set to suit test - make voice 


record of each in-flight re- 
setting. Reset only on 
special instruction. 


4. FREQ. SWEEP switch OFF 
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5. FREQUENCY CONTROL knob Select desired frequency 

6. Recorder switch (trigger on stick) Depress and hold 

7. Recorder indicator lights Check for recorder 
operation 

8. Vibrator switch (button on input Depress and hold : 


hand control) 


9. WING VIBRATION AMPLITUDE Observe vibration 
meter amplitude 
10. Vibrator switch (button on input Release to stop 
hand control) vibrators 
ll. Recorder switch (trigger on stick) Release four seconds aíter 


stopping vibrators 
12. HYD. switch (after each test) OFF 
NOTE 
To stop the vibrators at any time during the 
test, release the vibrator switch (button on 
input hand control). 
13. POWER switch (after final test) OFF 


7.2.7.2 То operate the wing vibrator system using automatic sweep of frequency, рго- 
ceed as follows: 


1. POWER switch ON, then wait 3 minutes 
2. HYD. switch ON 
3. PHASE switch Set to suit test - make voice 


record of each in-flight re- 
setting. Reset only on 
special instructions 
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10. 


11. 


12. 


13. 


14. 


FREQ. SWEEP switch CW (for 5 to 70 cps in 60 
seconds) or CCW (for 70 to 5, 
cps іп 60 seconds) 


Recorder switch (trigger on Depress and hold 

stick) 

Recorder indicator lights Check for recorder 
ioperation 

Vibrator switch (buttom on input Depress and hold 

hand control) 

WING VIBRATION AMPLITUDE Observe for peak of 

meter amplitude 

Vibrator switch (button on input Release at peak of 

hand control) amplitude 

CAUTION 


Do not permit wing vibration amplitude tó ex- 
ceed red line limit. 


To repeat cycle, interrupt vibration and return FREQUENCY 
CONTROL knob to original setting, then start vibrators again. 


To reverse sweep, move FREQ. SWEEP switch to opposite (CW or 
CCW) position at end of sweep. 


Recorder switch (trigger on stick) Release four seconds 
after vibrators stop 


HYD. switch (after each test) OFF 
NOTE 


To stop the vibrators at any time during the test, 
release the input hand control button switch. 


POWER switch (after final test) OFF 
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7.3 Programmer System - (See Figures 7-1 and 7-7.) 


NOTE 


Gaga ——— Y pr 
2 


The programmer system and the vibrator: system 

will not both be used in the same flight. The input 

hand control button switch controls whichever of 

the two systems has been made operative for a 

particular flight, but the recorder lever ón the in- 

put hand control is operative only when the pro- 

grammer system is operative. Recording is con- 

trolled during wing vibrator system operation by 

means of the trigger switch on the control stick. 

The flight programmer system provides both manual and automatic means of 
performing programmed flight tests to establish optimum parameters for the 

| yaw damper and turn coordinator and the pitch darnper system (flight control 
| sub-system). Іп manual operation the test configuration is set up оп two con- 
trol panels and is then run by operating the pulse timer. In automatic opera- 
tion the test configuration is set up prior to flight by punching а film tape ac- 
cording to a code and then loading the tape into the flight programmer that 
controls circuits which duplicate the functions of the two control panels men- 
tioned above. When the programmer is operated during flight the airplane is 
automatically controlled by the signal code punched in the tape. Тһе instru- 
mentation system operates simultaneously in full fecording status. 


Actual starting of pitch and yaw damper system tests under either manual or 
programmed control 18 accomplished by operating; switches on the input hand 
control, described in Section 7.2.5 (see Figure 7-5). The test is interrupted 
automatically at the end of each pulse (programmed maneuver) and must be 
deliberately restarted to continue the program. А manually selected test may 
be repeated during flight, but a taped program cannot be repeated (unless the 
duplicate program is already punched in the tape) tintilthe programmér system 
has been serviced again on the ground. Manually selected test pulses may be 
interposed between pulses of the automatic program at will, or an automatic 
program may be interrupted in one flight and completed in a subsequent flight. 
(Interchangeability provisions allow use of the same taped program in other 
similar airplanes.) 


7.4 Programmer System Controls - (See Figures 7-1, 7-5, 7-7 and 7-8.) А рго- 
grammer control panel and a damper system parameter change control panel 
on the right console permit selection of manual operation or programmer 
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1.4.1 


7.4.1.1 


7.4.1.2 


7.4.1.3 


7.4.1.4 


operation of the system and provide means of setting up a test in event manual 
operation is desired. The input hand control, described in Section 7.2.4 (see 

Figure 7-5) controls operation ої the system and oí the instrumentation system 
recorders. (See Note, Section УП-3). ) 


Programmer Control Panel - (See Figures 7-1 and 7-7.) This panel, located 


near the center of the right console, has a programmer power supply switch, 


a switch for selecting manual control or programmer control, a programmer 
operating indicator light, and miscellaneous controls for selecting a test manu- 
ally. These controls are described separately in the following paragraphs. 


Programmer Power Supply Switch - (See Figure 7-7.) A two-position toggle 
switch, placarded PROGRAMMER POWER, with ON and OFF positions, con- 
trols the supply of 28-volt d-c, 100-volt d-c, and 115-volt a-c power to the 
programmer system. It must be in ON position for programmer selection and 
operation. 


Programmer Switch - (See Figure 7-7.) A two-position toggle switch placarded 
PROGRAMMER aud MANUAL selects either manual test control or operation 
of the flight programmer. When positioned in MANUAL the system will re- 
spond to the selected settings of the controls on the programmer control panel 
and the parameter change control panel. When positioned in PROGRAMMER 
the system will respond solely to the program tape. 


Programmer Indicator Light - (See Figure 7-7.) A green PROGRAMMER ON 
indicator light, located adjacent to the PROGRAMMER switch, glows while the 
programmer is running. It is observed in conjunction with operation of the 

switches on the input hand control (refer to Section 7.2.5) to determine that the 
programmer is functioning and to ascertain when the programmer has stopped. 


YAW-PITCH Selector Switch - (See Figure 7-7.) A two-position toggle switch 
placarded YAW and PITCH selects the control surfaces to be deflected (Y AW - 
rudder; PITCH - elevator action of elevons) when the system is operated under 
manual control. 
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POLARITY Switch - (See Figure 7-7.) Direction of control surface deflection 
under manual control is determined by the position of a two-position toggle 
Switch placarded POLARITY, that has plus and minus symbols to indicate the 
two positions (plus - right, or up; minus - left, or down). 


DEFLECTION Selector - (See Figure 7-7.) Extent of control surface deflec- 
tion under manual control is determined by the setting of a rotary selector 
switch placarded DEFLECTION. The dial is marked in unit increments from 
lto 5, the latter position corresponding to maximum deflection. 


TIME CONSTANT Selector - (See Figure 7-7.) The deflection rate of gain, 
which is spoken of as the time constant, is determined by the setting of a ro- 
tary selector switch placarded TIME CONSTANT. The dial has unit incre- 
meuts from 1 to 5, the latter position corresponding to the minimum rate of 


gain. 


PULSE LENGTH Selector - (See Figure 7-7.) A rotary selector arm, indicator 
hand, and dial placarded PULSE LENGTH determines the duration of the input 
signal to the control surface actuators when the system is operated under 
manual control. The dial is marked CCW from zero to 12.0 seconds in incre- 
ments of 0.2 seconds. The selector arm setting determines the length of the 
pulse. The indicator hand moves instantly to the setting when the test is 
started. It then advances to zero as the pulse is completed. 


Damper System Parameter Change Control Panel - (See Figure 7-8.) This 


panel, located near the aft end of the right console, has eleven rotary switches 


for selecting time constants and gains to vary the parameters in the yaw damper 
and turn coordinator and pitch damper system. Іі 21зо has two toggle switches 
and associated indicator lights to deactivate the airplane's pitch damper ог yaw 
damper devices. (The optimum damper parameters, as determined by test 
flights, will be incorporated into the production configuration of the airplane's 
control system.) Placarding of the switches is self-explanatory and is shown 

in Figure 7-8. 


Damper System Parameter Change Control Setting - The eleven rotary switches 


on this panel are set during ground servicing for manually selected tests. For 
programmer operation, the switches will normally be preset (in order to mini- 
mize in-flight time factors) to approximately the settings that will be demanded 
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by the program tape. The programmer wil] automatically cause the switches 


to rotate, one at a time, to the required settings. 


NOTE 


The ground settings for manually controlled tests 
should not be altered in flight except in résponse 
to specific instructions to the pilot. 'The auto- 
matic rotating and resetting of the switches which 
occurs during programmer operation must not be 
interefered with under any circumstances. 


7.4.4 System Operation 


7.4.4.1 Manual - To operate the system under manual control, proceed as follows: 


1. 


2. 


3. 


10. 


PROGRAMMER POWER switch 
PROGRAMMER-MANUAL switch 


If and when instructed, reset controls 
on parameter change control panel 


PULSE LENGTH selector arm 
PITCH-YAW selector switch 
DEFLECTION selector switch 
TIME CONSTANT selector switch 


Put airplane into desired flight con- 
figuration 


Input hand control lever switch 


Input hand control button switch 


CONFIDENTIAL 


ON 


MANUAL 


Set to suit test 
Set to suit test 
Set to suit test 


Set to suit test 


Depress and hold 


Depress and hold for one 
second to start PULSE 
TIMER then release to 
Start signal input. 
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11. 


12. 


13. 


14. 


Récorder indicator lights 


PULSE LENGTH indicator hand 


Input hand contro] lever switch 


PROGRAMMER POWER switch 
(after final use of system) 


NOTE 


Check upper light (camera) 
ON; check lower four lights 
OUT 


Observe for pulse progress 
and pulse end 


Release after аігріапе has 
stabilized (approximately 
four seconds after pulse end) 


OFF 


The signal to the control surfaces (and recording 
operation) may be interrupted at any time before 
completion of a pulse by releasing the input haud 
control lever switch. The pulse may also be in- 
terrupted by turning off the PROGRAMMER 

POWER switch, but this is an emergency proce- 


dure not recommended for normal use. 


А standard safety feature consisting of а flight 
control interlock system enables the pilot to 
override test system control at any time by exert- 
ing superior force on the control stick and/or 


pedals. 


7.4.4.2 Programmer Operation - To operate Ше flight programmer, proceed as 


follows: 


1. 


2, 


PROGRAMMER POWER switch 


PROGRAMMER-MANUAL switch 


Put airplane into desired flight 
configuration 


Input hand control lever switch 
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PROGRAMMER, 


Press in and hold 
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Input hand control button switch 


№ 
> 


70-8-2 


Press in and hold for one 


second, then release to start 


pulse 


PROGRAMMER ON indicator light Check ON 


Recorder indicator Hghts 


Check upper light ON; 


lower four lights OUT 


Input hand control lever switch 


Release when PROGRAM- 


MER ON indicator light goes 


out 
NOTE 


Repeat above procedure as required to carry out 
complete program punched in the tape. 


PROGRAMMER POWER Switch (after OFF 
final use of system). 


NOTE 


The signal to the control surfaces (and recording 
operation) may be interrupted at any time before 
completion of a pulse by releasing the input hand 
controllever switch. The pulse may also be in- 
terrupted by turning off the PROGRAMMER 
POWER Switch, but this is an emergency proce- 
dure not recommended for normal use. 


A standard safety feature consisting of a flight 
control interlock system enables the pilot to 
overrride test system control at any time by exert- 
ing superior force on the control stick and/or 
pedals. 


CONFIDENTIAL 


Flight Safety Panel- (See Figures 7-1 and 7-9.) The flight safety panel, which 
provides warning and indicates location of excessive temperature areas in the 

fuselage structure, is located to the right on the instrument skirt panel. It has 
ten red indicator lights, a rotary selector switch, and a meter. Тһе lights are 
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numbered clockwise 1 through 10, and each one represents a monitored area in 
the fuselage structure. Heat detection circuits are installed in the areas and 
the corresponding light comes on if temperature in an area exceeds critical 
limits. The selector switch permits the pilot to connect the meter to the heat 
sensing circuit in that area. The meter then indicates the percent of critical 
heat prevailing in the area. The meter reads up to 12595, 10075 being the estab- 
lished maximum operating temperature in the affected area. 


The pilot may operate the flight safety panel selector knob to ascertain the per- 
cent of critical temperature prevailing in any or all of the protected areas at 
any time, whether or not the red indicator lights have come on. 


Miscellaneous Indicating Instruments - (See Figure 7-2.) The miscellaneous 
indicating instruments installed in the cockpit for test instrumentation purposes 
are specified in Figure 2-9 and are shown in Figure 7-2. 


Wiring and Plumbing - Cockpit test instrumentation wiring and plumbing dia- 
grams are listed in Section IX. See Addendum I. 


Maintenance, Servicing, and Calibration Instructions - Detailed instructions on 


maintenance, servicing and pre-flight testing of certain operating units as- 
sociated with cockpit test instrumentation are provided in Section X. These 
instructions include preparation of taped programs for use in the programmer 
and ground servicing procedures for the programmer and wing vibrator systems. 
Instructions for servicing the wing vibrator hydraulic system are also provided. 
The method of calibrating the flight safety panel circuits is explained. 


Procurement - Cockpit instrumentation procurement information is provided 
in Section XI. 
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Figure No. 7-1. Cockpit Instrumentation 
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Figure No. 7-5. Input Hand Control and Control Stick Switches 
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Figure No. 7-7. Programmer Control Panel (Sheet 1 of 2) 
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Figure No. 7-9. Flight Safety Panel (Shee 1 of 2) 
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Figure No. 7-9. Flight Safety Panel (Sheet 2 of 2) 
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SECTION VIII 
DATA SOURCE INSTRUMENTS 


General - This Section presents illustrations of |Convair-designed devices 
and special installations of standard devices required as source instrumenta- 
tion equipment at data sources. Only special or ünusual devices or applica- 
tions are covered here. 


Mechanical design details of these special instruments are not shown. Detail 
Convair drawings are referenced on the illustrations. 


Mechanical design details ої the photo panel intervalometer are shown in Fig- 
ure 8-21. 


NOTE 


Detail sketches showing the power lever 
position and the nozzle position source 
instrumentation installations will be 
furnished when available. Their loca- 
tions are indicated on Figure No. 8-2. 
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| Figure No. 8-1. Control Source Instrumentation 
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Figure 8-3. Stick Position (Lateral) Pick-Up No. 5, Sta. 150.00 
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Figure No. 8-4. Stick Position (Longitudinal) Pick-Up No. 3, Sta. 210.00 
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Figure No. 8-9. Rudder Actuator Spool Position, Pick-Up No. 30, Sta. 565.00 
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Figure 8-20. Pitot Static Pitch Yaw Boom Installation (Sheet 1 of 7) 
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Figure No. 8-20. Pitot Static Pitch Yaw Boom Installation (Sheet 4 of 1) 


CONFIDENTIAL 


SECURITY INFORMATION 


CONFIDENTIAL 


(L JO S 19995) порувігезєці шооң MEX YH 2115 зола “00-8 "ОМ 3 


* 


I 
En 


oueA BUY x2*3jV PAT 62 
20118950 оцен OTT 86 
premis 80118938 ПЕН LZ 
p-£0S-AV uÁsojny АШЗАД 95 
Sn[d зојзацошм GZ 
BUIH „О. tš 
BUIH „Он EZ 
ynpuop Joy d 0117018 6 
Spód 215 12 

SUH „О. 05 
Зин „О, 


SUH „О. 1 
51404 опа €T 
080.114210 јопа шечујеје 21 

ЭЧЕЛ 3۲30 мел IT 

апед әТдиу HELENY WV OI 
eqng зонта 6 

aqnL 213815 

OZI-VGI-I8d dn-xXotd 911816 8 

21900800 OS 

5011۸۸ 58 

әп], 71 

81510110013 [Bag опошлон 

11416 

OZI-VOE-T8d 9п-хэта зола 68 


a 

а. 

ы 

|: 4 

° 

d 

= 

z 

ud I 

= 11115 81 
2 Suly TO TEMA! 
= iequreu) зона 91 
2 yug 1 
ђе 

а 

ы 

- 


7.702 


=ч N C? «f Ш cO r- со 


— =Y اک‎ — £ 


УШ- 25 


CONFIDENTIAL 


= | zC-8-052 


ОЕ 


TEST INSTRUMENTATION REPORT 


?. 702 


` (L 30 9 19949) uonv?[[usup шооч мед Чопа INWIS ола '02-8 


*ON әлү; 


УШ-26 


CONFIDENTIAL 


CONFIDENTIAL 


SECURITY INFORMATION 


TEST INSTRUMENTATION REPORT 


2.102 


ZC-8-052 


| Pigmy Autosyn 


Вед Black 


Figure No. 8-21. End Instrument Dimensions and Terminal Designations 
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Figure No, 8-22. Intervalometer (Sheet,2 of 3) 
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Figure No. 8-23. ATM Warning Light Switch 
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SECTION XI 
11.0 TEST INSTRUMENTATION EQUIPMENT PROCUREMENT 
11.1 General - This Section lists the various items ой test instrumentation equip- 


ment ordered for the subject airplane, or transferred from the first YF-102. 
Additional lists show the actual or planned utilization of this equipment in the 
several categories of instrumentation as installed' (or as to be installed) in thé 
airplane as of 15 December 1953. 
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MAINTENANCE AND SERVICING INSTRUCTIONS 


Wing Vibrator System 


General - (See Figure 10-1.) 


ZC-8-052 


A hydraulically-operated wing vibrator is in- 


stalled in each wing to provide means of inducing, wing flutter under control- 
lable conditions. The wing vibrator hydraulic system is independent of the 
airplane's other systems, but the system pump is driven by the engine for- 
ward accessory pad. The wing vibrators may be.operated at any frequency 


from 5 cps to 70 eps at engine speeds of 2700 rpm and above. The system 


controls in the cockpit are described in Section 7.2.6. 


CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch ів in ON posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch. ON before 
applying hydraulic power to the system, whether 
using ground test stand power or the (airplane's 
power. Also, make sure that the hydraulic 
switch is in OFF position before turning the 
POWER switch ON. This procedure is neces- 
sary to avoid imposing hydraulic pressure on 
the pressure control servo valves before the 
electronic control components in the wing vi- 
brator amplifier have warmed up to operating 
condition. 


The system has the following major components: 


A (2124 


Variable Delivery Pump 
High Pressure Filter 

High Pressure Relief Valve 
High Pressure Accumulator 
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10.1.2.3 


10.1.2.4 
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Solenoid Valve 

Pressure Control Servo Valves (2) 
Wing Vibrators (2) 

Low Pressure Relief Valve 

Low Pressure Accumulator 


oon ao a 


Variable Delivery Pump - A variable delivery hydraulic pump (New York 
Air Brake Co. P/N 66WE300) mounted on the engine forward accessory pad 
as a maximum displacement of 0.593 cu. in. rev. It develops 1350 psi at full 
flow. In this system the pump develops 1500 psi ‘at zero flow and 1450 psi аб 
the maximum flow required for wing vibrator opération (2.5 gpm). The nor- 
mal return pressure is 35 psi at the low pressuré accumulator. The pump 
has a vent line, a bypass line (returning to the pump from beyond the low 
pressure accumulator connection), and pressure and return lines. The pres- 
sure, return, and by-pass lines are provided with quick-disconnect fittings 

to facilitate ground servicing and system operatión by test stand power. 


High Pressure Filter - A filter (Purolator Products Co. P/N 50815) capable 
of removing all foreign particles having two dimensions larger than 10 mi- 
crons is installed in full-flow position in the pressure line. The filter is lo- 
cated on the aft bulkhead of the left wheel well. It incorporates relief bypass 
valves set to open if differential pressure at the filter exceeds 50 (+5) psi. 


High Pressure Relief Valve - А relief valve (Vinson P/N A-6045-6-1600) 
connects the pressure line, upstream from the higli pressure accumulator, 
with the return line, downstream from the low pressure accumulator. In 
accord with values to which the stock valve has been specially reset, it cracks 
at 1750 psi, allows full relief flow at 1925 psi, and reseats at 1575 psi. 


High Pressure Accumulator - An accumulator (Parker Appliance Co. P/N 
1356-512457) having an air capacity of 25 cu. in. and a fluid capacity of 13.3 
cu. in. (at 1500 psi) is installed in the accessory compartment aft of the left 
wheel well. It is connected to the pressure line downstream from the high 
pressure relief valve and upstream from the solénoid valve. The accumulator 
has an AN6287-1 air valve and an air gage (U. S. Gauge Co. P/N AW-1 7/8 - 
17DGF-25) to facilitate servicing and is precharged with air to 750 psi. 
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Solenoid Valve - А solenoid valve (Mar Vista Engineering, Inc., P/N 11660) 
CVAC VA-196, installed in the pressure line downstream from the high pres- 
sure accumulator, is opened when the wing vibrator power and HYD switches 
on the vibrator control panel in the cockpit is ON. It then routes fluid at ор- 
erating pressure to the pressure control servo vàlves at the vibrators. In 
closed position (switch OFF) the pump will be maintaining pressure with zero 
flow to the vibrators and approximately 0.36 gpm bypass flow through the by- 
pass line. Тһе valve is intended to assure stopping of the vibrators in event; 
of à possible vibrator control emergency in which release of the vibrator input 
hand control button fails to stop vibrator operation. It also serves to keep the 
wing vibrators in zero flow-zero pressure status; when not ів use. 


Pressure Control Servo Valves - Two pressure control servo valves (Stan- 
dard Controls, Inc., P/N РС-1) are installed, one near each wing vibrator, 
to control actuation of the vibrators. Тһе servo valves respond to signals 
generated electronically by the wing vibrator control amplifiers monitored by 
the system controls in the cockpit. The servo valves operate in or out of 
phase with each other, depending on the position of the PHASE switch, but at; 
the same frequency and/or sweep of frequency, as determined by the cockpit: 
controls. The servo valves function by regulating the pressure and pulsing 
the flow to the six hydraulic cylinders in each vibrator. 


Wing Vibrators - А wing vibrator (CVAC P/N 8-02800) is installed in each 
wing forward of the outboard end of the elevon. (See Figures 10-2 and 10-3). 
Essentially, each vibrator is a four-pound weight located at the center of à 
wheel segment which is made to roll up and down against a vertical plane sur- 
face. The weight thus moves vertically up and down in a straight line normal 
to the wing surface. The extent of movement at the minimum frequency (5 срв) 
is about three inches. At maximum frequency (70 cps) the weight moves ap- 
proximately 0.002 inch. Тһе rolling or rocking motion ів induced in the wheel 
segment by hydraulic cylinders which exert forcé horizontally at each end of 
the segment. Two cylinders are installed within е wheel segment at each 
end and alternately force is applied outward at each end of the segment. In 
order to damp residual cyclic tendencies and cancel inertia forces an outer 
cylinder at each end of the segment is connected hydraulically and operates 
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in series with the inner cylinders at the opposite end of the segment. То 

keep the wheel segment in contact with the rolling surface the force applied 

by the inner cylinders always slightly exceeds the force applied by the outer 
cylinder. 'The use of the wheel segment principle in this instance is dictated 
by the necessity of separating the desired vertical forces of inertia which in- 
duce wing vibration from the unwanted vertical forces imposed by tbe acceler- 
ative and decelerative forces applied to the vibrator weight by the operating 
mechanism. This is accomplished by imposing the mechanical operating 
forces horizontally at each end of the wheel segment, that is, normal to the 
direction of vibrator movement. 


10.2 , Ground Operation and Maintenance, Wing Vibrator System 
CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch is іп(ОМ posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch ON before 
applying hydraulic power to the system, whether 
using ground test stand power or the airplane's 
power. Also, make sure that the hydraulic 
switch is in OFF position before turning the 
POWER switch ON. This procedure is neces- 
sary to avoid imposing hydraulic pressure on 
the pressure control servo valves before the 
eleetronic control components in the wing vi- 
brator amplifier have warmed up to'operating 
condition. 


10.2.1 Initial Filing of System 


1. Disconnect pump pressure line, return line, and bypass line at 
quick-disconnect fittings in compartment above left wheel well. 

2. Connect pump inlet line to 1-1/2-inch tube size outlet on suction 
manifold of test stand (use either system). Maintain 50 psi reservoir 
pressure with reservoir selector valve closed to outlet. Open vi- 
brator system solenoid valve. 
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Connect а bleed valve апа short section of hose to pump pressure 
line and another bleed valve and hose toibypass line. Crack bleed 
valves open. 

With 50 psi reservoir air pressure maintained, open reservoir 
selector valve to outlet. 

Close bleed valves when fluid stream becomes steady and free of 
air bubbles. 

Remove all hoses. 

Charge low pressure accumulator to 13 psi air pressure. 

Charge high pressure accumulator to 750 psi air pressure. 

Adjust test stand pump to deliver 1500 psi pressure. 

Close flow control valve on test stand. 

Close reservoir selector valve to outlet. 

Using high pressure hose, connect vibrator system pressure line 
to high pressure outlet line of test stand. 

Using low pressure hose, connect return line of vibrator system 

to suction line of test stand. 

With 50 psi reservoir pressure, open reservoir selector valve to 
outlet. 

Start test stand engine and build pressuxe to 1500 psi. 

Crack flow control valve and operate for two minutes, checking for 
system leaks. Bleed bypass line and АП high points. 

After two minutes, open flow control valve slowly to full open posi- 
tion. Check for 1500 psi operating pressure on high pressure асси- 
mulator gage. Operate wing vibrators as slowly as possible. 

At the end of ten minutes of operation shut off test stand engine. 
Close reservoir selector valve. 

Start test stand engine and check for air'bubbles in flowmeter. 
Open reservoir selector valve, close flow control valve, and shut 
down test stand engine. 

After high pressure accumulator has returned to 750 psi, close flow 
control valve and remove hoses. 

Connect a bleed valve and short section of hose to vibrator system 
return line. 

After vibrator system components and fluid have returned to ambient 
temperature, bleed off fluid until low pressure accumulator gage 
reads 40 psi. 

Remove hose and bleed valve. 

Reconnect pump to system. 

Close vibrator system solenoid valve. 
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10.2.2 Ground Operation of Fully Charged System 

1. Adjust pump on test stand to deliver 1500 рві pressure. 

2. Close flow control valve and open reservoir selector valve. 

3. Disconnect pressure line, return line, and bypass line to pump 
at quick-disconnect fittings in compartment above left wheel well. 

4. Connect high pressure hose from vibrator system pressure line 
to high pressure outlet line of test stand. 

5. Connect low pressure hose from vibrator system return line to 
suction line of test stand. 

6. Open flow control valve and start test stànd engine. 

7. Check low pressure accumulator gage. Pressure should not be 
below 35 psi. 

NOTE 
System is now ready for operation 

8. Close flow control valve. 

9. Remove hoses and reconnect pump to system. 

10. Check low pressure accumulator gage after system components 
and fluid have returned to ambient temperature. Pressure shall 
not be less than 40 psi. 

10.2.3 System Servicing 


CAUTION 


The circuit through the hydraulic (HYD) switch 
on the wing vibrator control panel is not ener- 
gized unless the POWER switch is in:ON posi- 
tion. Always allow three minutes warm up 
time after turning the POWER switch ON before 
applying hydraulic power tothe system, whether 
using ground test stand power or the dirplane's 
power. Also, make sure that the hydraulic 
switch is in OFF position before turning the 
POWER switch ON. This procedure.is neces- 
sary to avoidimposing hydraulic pressure оп 
the pressure control servo valves before the 
electronic control components in the wing vi- 
brator amplifier have warmed up to operating 
condition. 
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1. Service system when low pressure accurnulator gage reads less 

than 35 psi with fluid at ambient temperature. 

Bleed fluid from system until there is no fluid pressure. 

3. ЕШ system with fluid by hand pump until low pressure accumulator 
gage reads 40 psi. 

4. Disconnect hand pump hose and reconnect system pump to system. 


~ 


10.2.4 Miscellaneous Instructions and Information 


1. The riveted nut plate at the forward end ої the access door must 
be removed in order to insert the vibrator units into the wing 
structure. 

2. Тһе wings have been modified to receive the vibrators. 


10.3 Flight Programmer System Ground Servicing Instructions - (See Figures 


10-4 and 10-5.) 


10.3.1 General - The flight programmer is a special unit which uses a 70mm 
punched film tape to control circuits which parallel the circuits of the damper 
system parameter change control panels (programmer control panel and para- 
meter change control panel) in the cockpit. The programmer and associated 
relay box are installed in the missile bay. They require servicing and check- 
ing prior to each flight in which programmer operation is contemplated. А | 
tape must be specifically prepared for each different flight program. The 
tape-punching unit conforms to CVAC drawing number 8-01702. 


10.3.2 Programmer Pre-Flight Preparation 
NOTE 


The programmer must be prepared prior to 
flight if its use is contemplated during flight. 
If a change of program is required, a. new or 
modified tape must be prepared. After each 
flight, the tape must be returned to its start- 
ing position in order to repeat the program in 
a subsequent flight. 
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Figure Мо. 10-1. Wing Vibrator Hydraulic System (Schematic) (Ref. 8-04780) 
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Pressure Control Servo Valve 
Right Wing Vibrator 
Wing Vibretor Hydraulic System Components 


Wing Vibrator Control Panel 
and Vibration Amplitude Meter 


Wing Vibrator Amplifier 


trol Servo Valve 
Left Wing Vibrator 
Wing Vibration Amplitude 


and Vibration Decay Data 
Source Pick-Up (left Wing Only) 


Wing Vibrator System Control (Button Switch on 
Input Hand Control) 


Figure No. 10-2. Wing Vibrator System Major Components (Sheet 1 of 2) 
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Figure No. 10-2. Wing Vibrator System Major Components - Vibrator Amplifier (Sheet 2 of 2) 
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Figure No. 10-3. Wing Vibrator (Shown on Test Bench. with Cover Removed) 
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10.3.2.1 То load the flight programmer with а prepared tape, proceed ав follows: 


ж WNW ہے‎ 


10. 


11. 


12. 


Remove programmer cover plate by removing ten (10) screws. 
Remove brush assembly by removing two (2) screws. 

Position programmer so that cable plug faces operator. 

Fasten end of film to right reel with scotch tape. Wind all film 

on right reel. 

Thread tape between guide bars, over sprocket, and under plastic 
roller. | 

Fasten beginning of tape to left reel with; scotch tape. 

Replace brush assembly and line up contacts with guide holes in 

tape so that contacts are centered on corresponding holes in tape 
before brush assembly is tightened in place. 

At programmer control panel in cockpit, turn PROGRAMMER 
POWER switch to ON position and PROGRAMMER-MANUAL switch 
to PROGRAMMER. | 

Check lights on programmer relay box. The two red lights should 
be lighted when the programmer is in stándby status and the positions 
of the 'time constant! and 'gain' stepping, relays correspond to the de- 
mands of the taped program. If both red lights are not on, step the 
corresponding relays around until the lights are both on, by shorting 
the 'time constant' and 'gain! contacts on the programmer to ground. 
Check that the parameter change control panel relay box is on posi- 
tion No. 1, by shorting the 'step' contact to ground and observing 
that the No. 1 parameter control moves. If some other parameter 
control moves instead of No. 1, step the; parameter change control 
panel relay box to No. 1 position by shorting the 'parameter' contact 
to ground. 

Operate the flight programmer from the cockpit controls through the 
first step (first step is always a test step, not a flight program step, 
punched in the tape) which allows the film to zero itself on the start 
of the first programmed step. Check operation of the programmer 
during the test step. 

Reinstall programmer cover. 


NOTE 
The tape can be rewound for a repeat of 
the program by removing tbe brush as- 
sembly, freeing the tape from the sproc- 
ket teeth, and rewinding the tape manually 
back onto the right reel. 
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Instructions for Operating Flight Programmer Таре Punch 


General - А special punch (CVAC P/N 8-01702) is provided for the prepara- 
tion of flight programmer tapes. Тһе punch is used to punch holes in 70mm 
film which allow electric contacts to close in the flight programmer. The 
location and length of holes determines the program that the flight program- 
mer will follow during operation. (See Figure 10-8.) 


Tape Requirement - Use 70mm film with standard sprocket perforations 


along the edges. This film must be free of emulsion or other materials that 
might prevent electrical contact when used in the; programmer. 


Loading Tape Punch - To load the tape punch, place punch so that the dial 
faces the operator, and wind film on right hand film spool. Use scotch tape 
to fasten film to spool at start and wind spool clockwise as the tape is put on 
the spool. After the tape is loaded on the spool, thread the tape through punch 
die, over the toothed drive sprocket and under the plastic guide roller to the 
take-up spool. Fasten the tape to the spool with scotch tape. 


To set up Zero Point on Tape - After loading tape, turn dial clockwise until 
the red line appears on the end face of the drive sprocket. Set dial at zero, 
so that red line is close to vertical position. Tape is now at a zero reference 
point. Reset Veeder Root Counter to zero. Use hand punch and punch a hole 
on channel 14, which is a spare channel. The forward edge of the punched 
hole now represents zero on the tape. 


To Punch Tape - The time at which all holes in the tape allow electrical con- 
tact is shown in seconds by the dial setting when a hole is punched. When the 
tape is used in the programmer, the holes break electrical contact at a time 
that is .270 sec. less than the dial setting shown when the punch cuts the tape. 
Because of this, the program made up for actual icontact times must be modi- 
fied when cutting tape so that each contact length is set up on the punch dial 
.270 less than the electrical time. 
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To Make Continuous Contact - To make any continuous contact time, it is 
necessary to put webs along the contact hole for structural strength. This is 
possible because of double contacts which аге uséd on the programmer. It is 
possible to make electrical contact across any wébs less than .100 inches 
wide. То put a standard structural web in the tape, move the tape .250 on the 
dial from the last punch and then continue punching as before. Structural 
webs should start at every whole sec. setting and .5 sec. setting on any con- 
tact times that last over 1.5 sec. Use of webs also reduces the amount of 
punching required. The minimum pulse that the programmer can make is 
.300 sec. This is due to the use of two contact wires on the programmer. 
Any holes punched in the tape that are less than .3 sec. long result in two 
short pulses. For standard pulses of short length, operate the punch at the 
correct time setting on the dial for the start of the pulse, then move the dial 
setting .020 for a pulse .310 long on the programmer. 


To Reposition Tape - To relocate tape correctly if, for some reason, it has 
to be relocated on the drive sprocket, use the start of a hole in the tape which 
has a known location on the tape. When the forward edge of the hole is lined 
up with the forward edge of the metal punch die plates, the dial reading should 
be .410 more than the actual hole location on the tape. 


To Free Tape From Punch Die - I, for some réason, the tape jams in the 
punch die, the die can be taken apart by removing the four screws fastening 
the die to the punch assembly and then pushing out the four locating pins which 
line up the two parts of the die. Jamming may occur if a hole is poorly punch- 
ed; i.e., was not completely cut from the film. 


Tape Rework - H a hole is accidentally cut into the film at a place that should 
not have a hole, or if a hole needs reduction in size, use of ordinary scotch 
tape applied to both sides of the tape over the hole needing correcting will be 
satisfactory. 


Check of Punched Tape - After completion of the tape, checks may be made of 
it by visually comparing the tape with the program. If the lengths of holes are 
checked with a scale, it is necessary to recognize that the starts of all holes 
аге the same as the program, while the ends of all holes are .119 in. before ac- 
tual end of contact when in use on the programmer. This is due to the double 
contacts. 
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Figure No. 10-5. Flight Programmer 
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Figure No. 10-6. Flight Programmer Relay Вох (Sheet 1 of 2) 
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Figure No. 10-6. Flight Programmer Relay Box (Sheet 2 of 2) 
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Figure No. 10-7. Damper System Parameter Change Control Relay Box (On Lower 
Side of Recorder Control Panel Вох - Pilot's Right Console) 
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Flight No. 10-8. Flight Programmer Tape Punch (Ref. 8-01702) 
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10.4 Punch Operation Reference Table 
Time (t) Dial Setting (N) 
(оп) N-t 
t(off) N=t - .290 
t = 1.000 N = 71 
t = 10,000 N = 9.71 
t = 5.000 N = 4.71 
t = .500 N = .21 
Standard Web ton + -250 (web = .079") 
Min. Pulse Length = 308 Non to Non + -018 (use N + .020) 
Time (t) Tape measurement (with scale) (L) 
| 
t(off) L= t .119 


| 
| t(on) L=t 
| 
| 


Distance from Non to forward edge of die plate = (Non + .410) dial setting. 


| Channel 14 spare channel - use for time references for tape. 
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| Chantel Purpose Type Hole in Tape | Notes 
| 1 Gain adjustment for .310 pulse for each step After 4 pulses return. 
| input signal to first position with ' 
| 8 pulses 
| 
| 2 Time constant ad- .310 pulse for each step After 4 pulses return 
justment input to first position with 
signal 8 pulses 
3 Motor Control 1.000 hole in tape to stop Motor runs if no hole; 
motor is in tape 
4 Spare ' 
5 Yaw signal selection Cut hole for length of time Use .25 webs in tape 
yaw signal is to exist at on long pulses 
time it is to occur 
6 Pitch signal selec- Cut hole for length of 
tion time pitch signal is to 
| exist at time it is to 
| occur 
T Spare 
8 Spare 
| 9 +100V signal for input Cut hole for length of а -100 volts signal exists 
| to control surfaces time that - polarity when no hole is in film. 
| signal is desired Make pulse .2 sec. 
| longer than pitch or 
i yaw pulse 
10 Step - adjusts a .310 pulse for each step After 5 pulses return 
selected parameter to first position with 
control to different two pulses 
positions 
11 Home-returns selected .310 pulse 


parameter сс ‘rol to 
initial first position 
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12 Parameter-selects раг-  .310 pulse for each posi- After 10 pulses return 
ameter to be ''stepped" tion to first position with 
| or "homed" 2 pulses 
13 Spare 
14 Time reference Single punch at a time Used to reference 
reference time on time when 


punching tape only 


10.5 Arnoux System 
10.5.1 Basic Components - General - Telemetering source instrumentation includes 


two Arnoux TME-25 temperature measuring systems. Each unit contains the 
circuitry necessary for proper operation of 24 temperature probes plus one 
reference channel. Power from a 115V 400 cycle Source is converted within 
the unit to furnish the D.C. voltage necessary for probe excitation and range - 
sensitivity controls for each temperature measuriug channel. 


10.5.2 Theory of Operation - The Arnoux temperature measuring system is based 
upon the principle that the output voltage from an electrical Wheatstone bridge 
circuit can be directly related to the bridge input voltage in terms of bridge 
resistance unbalance, Each channel of this system comprises an electrical 
Wheatstone bridge circuit, one leg of which is the temperature probe. Bridge 
excitation voltages are supplied by a special magnetic amplifier type of regulated 
power supply. This power supply is designed to operate from a source of 115 
Volts 400 cycle power, and comprises two d.c. output regulated voltage sources 
which are connected to the temperature measuring channels in a fashion such 
that the power supply functions is 1/2 of the bridge circuitry for each channel. 
Common connection of the bridges to the power supply are accomplished in 
this manner without cross modulation because the regulated voltage sources 
function as zero impedance elements. 


Тһе Arnoux Temperature probes are precise high speed resistance thermom- 
eters designed to operate over the range of -70? to +50°Е. Electrically they 
consist of wire wound resistance elements having special resistance-tempera- 
ture characteristics suitable for operation in the Arnoux system. The probes 
in use are for making surface temperature measurements. Any given probe 
^ may be operated over the entire range or any specific temperature span within 
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this range. Thus a single probe may be used, first, to accurately determine 
the range of temperatures that may be encountered іп a given test, and then, by 
means of simple adjustments to the balance and power unit, the range of tem- 
peratures being measured may be expanded to allow precise measurements 
over that range. This flexibility allows measurements over various tempera- 
ture spans to be màde, without costly set-up time. 


Adjustment - To place the temperature measuring system into operation, the 
following procedure is recommended. 


1. 


The TME-25 unit should be connected to a.115 volt 400 cycle power 
supply às shown оп Dwg. No. 10470, witha suitable output indicating 
device connected to the output terminals of the channel to be adjusted. 
When this equipment is to be used with a 0-5V input telemetering 
System, a sensitive 0-5V DC meter can be used. For maximum ac- 
curacy of adjustment, the meter resistance should equal the input re- 
sistance of the telemetering or recording system. 


The temperature span that is to be measured is then determined, and 
values of resistance corresponding to the minimum and maximum tem- 
peratures are obtained from the calibration curve of the probe. 


A decade resistance box (or precision resistor) is substituted for the 
temperature measuring probe and the resistance of the box is made to 
equal the resistance of the probe at the minimum temperature as deter- 
mined in Step "2". 


Power is then applied to the TME-25 unit апа after stabilization occurs, 
the "Low Adjust" control is adjusted for zero output (as read by the out- 
put meter) and the control is then locked. This sets the low end of the 
range, 


The decade resistance box (or precision resistor) is then made to equal 
the maximum temperature to be measured. as determined in step "2". 


The "High Adjust" control is then adjusted, for the desired output volt- 
age as indicated by the output meter and locked. This sets the high 
end of the range. (For small temperature spans the maximum output 
voltage is limited by the probe sensitivity.) 


The temperature measuring probe is then substituted for the decade 
resistance box which completes the adjustments of this channel. 


X-24 


CONFIDENTIAL 


CONFIDENTIAL 


SECURITY INFORMATION 


Z7 . (OZ TEST INSTRUMENTATION REPORT = ZC-8-052 


After all channels have been adjusted in the manner described, the system is 
ready for use. 


10.5.2.2 Special Operational Notes 


1. Before initially placing the system into operation, and periodically 
thereafter, the power supply output voltage should be measured. To 
measure this voltage, connect а 0 - 50 vólt d.c. meter to the test 
points provided. With inputs and outputs connected, this voltage should 
read 48 volts +.5 volts. (The exact voltage is unimportant inasmuch 
as its magnitude only affects the maximum sensitivity of the system. 
After adjustment of a channel, any variations in sensitivity caused by 
power supply voltage change can be factored out during data reduction 
and analysis by correlating reference channel output variations to the 
data.) 


2. Аз the Arnoux Temperature Measuring system is designed to produce 
positive or negative output voltages, to satisfy various recording 
systems requirements, care should be exercised to avoid the intro- 
duction of incorrect polarity voltages into. systems that cannot accom- 
modate them. Output polarity reversal occurs whenever the probe 
temperature drops below its zero adjustment point. Protective cir- 

| cuits such as clippers, limiters, etc., are recommended in these 

| instances. 


| 3. Care should be exercised to avoid shorts or grounds in all probe wiring 
whether every channel is in use or not, because the probe circuits are 
supplied with power from the balance unit and any shorts or grounds 
will overload the power supply and cause malfunctioning of the unit. 
To assist in identifying causes of malfunctioning, the following symp- 
toms and their causes are listed, These tests should be made with 

| the "Hi-Adjust'' control set to the maximum clockwise position, and 

| the "Lo-Adjust" set to maximum counter clockwise position. 


EFFECT CAUSE 
| +7 volts output оп open Open input circuit Í 
| channel all other channels 
| | normal 
| -24 volts output оп shorted Shorted but not grounded input 
| channel. All other channels circuit 
normal 
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Figure No. 10-9. Sorensen Type De-6-40 Voltage Supply 400 Cycle 115 Volt Input 
6/7 Volt Output Instrumentation Supply 
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Zero output صہ‎ all channels, Shorted and grounded input 
voltage at test points +24 сігеції 
volts, ог blown fuse 
Either effects as described Groumded input circuit 


under cause 3 or, zero out- 

put on gramded channel with 
controls having no effect and 
all other channels normal 


NOTE 


Continued operation under conditions 3 or 4 
may result in damage to the regulated power 
supply. 


4. The power supply used for bridge excitation consists of a sealed, 
factory adjusted unit, and under normal conditions is designed to give 
trouble free service for periods iu excess of 2000 hours. A check 
upon its operation may be made as follows. With the entire system in 
operation the voltage appearing at the test points should be measured, 
with 115 volts, 400 cycles applied to the unit. A reading of approxi- 
mately 48 volts should be observed. Тһе supply voltage should then 
be varied between 105 and 125 volts and the test voltage should re- 
main constant within 2.5 volts. | 


Variations greater than this amount indicáte a defective power unit, 
and it should be removed and returned to thé manufacturer for replace- 
ment. The nature of this unit is such that field repairs are not practi- 
cable. 


10.6 Flight Safety Panel Circuit Calibration - (See Figure 10-10.) 


10.6.1 Description - The flight safety panel is described in Section 7.5 and is shown 
in Figures 7-2 and 7-9. The following additional information is required in 
order to accomplish calibration individually of the ten temperature sensing 
circuits: 
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Each area has been assigned a particular Transonic pick-up unit 
specially calibrated for that location. The resistance values of each 
Transonic pick-up are shown on a calibration chart accompanying 
the unit. These values must be known Before the calibration can be 
accomplished. 


A special Fenwal switch has been installed in each area to provide 
overheat warning by means of the red lights on the panel. After 
calibration of the sensing circuits, the flight safety panel warning 
light circuits should be checked by shorting the positive side of each 
Fenwal switch to ground. The corresponding area warning light on 
the panel should then light. (It is not possible to check each Fenwal 
switch functionally except on the bench with special heating and pyro- 
metric equipment. ) 


10.6.2 Transonic Pick-Up Circuit Calibration - Referring to Figure 10-10, calibrate 
each temperature sensing circuit of the flight safety panel and install fixed 
resistors accordingly. Proceed as follows: 


1. 


Remove the screws attaching the flight safety рапе! to the instrument 
skirt panel and pull the pane] out far enough to permit working on the 
wafer farthest from the panel face. 


Turn selector Knob to the position (area circuit) to be calibrated. 


At position Ез (Figure 10-10) installa résistor having a value equal 
to the 0°C resistance value of the Transonic pick-up installed in that. 
area circuit (see the special Transonic icalibration chart furnished 
with each Transonic pick-up). 


Connect a variable resistor in place of the Transonic pick-up in the 
circuit. 


Adjust resistor so that it has same value as Transonic pick-up at 
critical temperature (see calibratim chart for that Transonic pick- 
up). 


If not yet installed, install a 200 ohm resistor in series with panel 
meter. 


Connect adjustable (0 to 200 ohm) resistance at position Ro in circuit 
(Figure 10-10). 
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8. Adjust resistance to maximum setting. 
9. Connect 6v d-c to panel at pin А. 


10. Adjust resistor at position Rg so that meter reads 100% 


11. Remove бу d-c. 


12. Replace adjustable resistor at position Ro with a fixed 1/4 watt 
resistor of same value as final value of;adjustable resistor. 


і | 

| 13. Reconnect бу d-c to check meter operation. 

} 

| 14. Repeat steps 7, 8, 9 and 10 if necessary. 

| 15. Remove 6v d-c. 

x 16. Adjust variable resistor representing Transonic pick-up to resist- 

| ance which would represent various temperatures ої Transonic 
pick-up, 

17. Check meter operation to verify calibration. 


18. АП percentages should be computed for C ° of temperature. 


19. After calibration is satisfactory, install resistor Во and Rg per- 
| manently and connect Transonic pick-up iuto circuit. 


20. Reinstall flight safety panel attaching screws. 
|| 
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CC 


TEST ІМ 


Oscillograp 
ҮЕ: 

No. | 

1 Accelerometer, Angular E: 1.5 rad/sec^ Statham 

1 Accelerometer, Angular ' +3.0 rad/sec2 Statham 

1 Accelerometer, Angular | +11.0 гад/ sec?  Statham 

1 Accelerometer, Linear -2 - +6 G Statham 

1 Accelerometer, Linear i2G Statham 

1 Aceelerometer, Linear +26 Statham 

1 Amplifier, Flutter + 1/2° 10-40^- СУАС 

1 Amplifier, Vibration Monitor | | СМАС | 
1 Box, Thermocouple Commutator 26 бер 5 СУАС | 
2 Box, Thermocouple, Filter | СМАС | 
3 Box, Thermocouple, Switch | CVAC | 

| | 
3 Commutator Two Pole 2.5 - 3.5 rps Applied Science ' 
| ET 

5 Gage, Strain Resistance Baldwin Lima На 
1 Gage, Stràin Resistance | Baldwin Lima Hai 
11 Gage, Strain Resistance + 50# Baldwin Lima Ha) 
24 Gage, Strain Resistance | Baldwin Lima Hai 
4 Gage Strain - Pres. Resistance 0-4000 psi CVAC 

2 Galvanometer, Oscillograph i Consolidated Engil 
1 Galvanometer, Oscillograph Consolidated Engi 


CONFIDENTIAL 


RUMENTATION REPORT >P ZzC-8-052 
| | 
[Procurement Information 
|2-2 52-7995 
| š Ове. | у 
Part Мо. Мо. Channels Commutator 
AA5-1.5-120 2 13 | 
AA5-3-325 з із | 
۸۸5-11-5 4 5 
| A17-6-120 2 1 
A17-2-120 3 11 
A17-2-120 4 4 
1 (19, 20, 21,22, 23, 24) | 
3 (19, 20, 21, 22, 23) | 
4 (23, 24, 25) 
4 (23, 24, 25) 
4 (23, 24, 25) 
T00005 4 23, 24, 25 
nilton | SR-4-AB-7 2 6, 19, 20, 23, 24 
hilton SR-4-AB-7 3 10 
nilton SR-4-AB-7 , 4 2 (8(2), 9(2), 10(2), 11(2), 13(2)) 
nilton SR-4 EBDF-70 (12 Channels Unassigned) 
2 19, 20, 23, 24 
й | 
hh. 7-315 2 6, 11 | 
| 
h. 7-315 4 2, 10, 11, 13 
| | | XI-19 
| CONFIDENTIAL 


سے ای کو سوہ رس ینہ 


sECI 


TEST INSTR 


No. 


Req. 


Part 


کک 


Galvanometer, 


Galvanometer, 
Galvanometer, 
Galvanometer, 
Galvanometer, 


Galvanometer, 


Oscillograph 


Oscillograph 
Oscillograph 
Oscillograph 
Oscillograph 


Oscillograph 


Gyro, Directional 


Gyro, Rate 
Gyro, Rate 
Gyro, Rate 
Gyro, Vertical 


Gyro, Vertical 


Magazine, Oscillograph Rec. Ні" о" | 


Oscillograph Recorder 


Power Supply 


Range 


0 - 3587 
+25°/вес 
+60°/вес 
+ 300°/sec 
+177° 


+177° 


26 Channels 


6-7V Out. 
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Oscillograp 
d TE 


Vendor 
Consolidated Е 


Consolidated Е 
Consolidated E 
Consolidated E; 
Midwestern Ge 
Midwestern Gei 
Giannini 
Giannini 
Giannini 
Giannini 
Giannini 


Consolidated Ei 


Consolidated Ei 


Sorenson 


|| МТАПОМ REPORT 


DENTIAL 


| INFORMATION 


ia. 


Шоспгетелі Information 


Е 52-7995 
| 
|| 
IB. 
| Osc. 
| Part No. Ко. Channels Commutator 
| — —— — 
| 7-318 1 

| 

n 

|| 7-318 2 All Channels not using а 

| 7-315, 7-224 or 109-100 

| 7-318 3 

7-318 4 

| 109-100 2 10 

| 

| ics 109-100 4 8, 9, 20 

| 

| 3211N5 2 12 

| 

| 3611F-25-20 2 15 | 
| | 
| 3611Е-60-20 3 14 

| | 
| 3611F-300-20 4 14 | 

| | 
x 3111N5 3 12 

| 

3111N5 4 15 

| 

||. 1 

| 2 

| 21640 5 

| 

| 4 

| 

| 1 All 

| 2 АП 

|| 5-114-Р3-26 3 All 

| 4 АП 

I. 

| DE-6-40 All 1 
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71-0 


= 


11 


11 


Radar - Pulse System 
Sequencer, Time 

Transducer, Pressure 
Transducer, Pressure 
Transducer, Pressure 
Transmitter, Position 
Transmitter, Position 
Transmitter, Position 
Transmitter, Position 
Transmitter, Position 
Transmitter, Position 
Thermocouple, CR-AL 


Thermocouple, FE-CN 


Thermocouple, FE-CN 


Thermocouple, Outside Air 
Pick-up, Velocity 


Pick-up, Velocity 


Range 


Seconds 
15 psia 
30 psia 
3200 psia 


4.125" 1000 


0 - 60% 8000-- 


0 - 60° 8000-- 


i 0-359? 20007-  Galetronic 
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Statham Li 


Озс Шо 


Vendo1 


Melpar Inc, 
CVAC 


Statham La 


Statham La 


Galetronioc! 


Galetronic 


Galeétronic 


Giannini 
M.B. Co. 


M.B. Co 
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ph Procurement Information 
٣-102 -2 52-7995 
Part Мо, 


МР 1539 (GF AE) 


P81-15A-120 
P81-30A-120 
P10-3MG-350 


LE-3 


ZC-8-052 


Channels. Commutator 


2, 3, 4 


#1 =" 1; 25 3, 4, 5,6, 7, 8, 
9, 10, 12 


#2 = 1, 2, 3, 4, 5,6, 7, 8, 
9, 10, 11 


20 


10, 11, 14, 16, 17 
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SECTION I 


General - Model 8 is the Convair production configuration of the United 
States Air Force series F102 interceptor fighter. It is a single-place, 
Delta-wing, land-based aircraft powered by a turbo-jet. engine buried in 
the fuselage. Тһе YF102-1 airplane (USAF YF102-52-7994) which is the 
subject airplane of this report, is the first flight test prototype of the 
F102 series. It conforms to model specification ZD-8-001 and was built 
by the San Diego Division of Convair under Contract No. AF33(600)-5942. 


Principal Dimensions - See Figure 1-1. 


Test Requirements - (Refer to Report No. ZC-8-016.) The YF102-1 is 
to be subjected to the Phase I and Phase II tests required by Air Force 
Regulation 80-14 (Research and Development Test Program for Air 
Force Aircraft, Material and Equipment). 


Test Purposes - The tests will be conducted for the purposes stated in 
paragraphs 3.c. (1) and 3. c. (2) of AFR 80-14, as follows: 


"Phase І - Air Worthiness and Equipment Functioning - Ground 
and initial flight tests to determine airworthiness and insure that 
aircraít or material with its installed and supporting equipment 

and systems meet engineering specifications and will function. 


Phase II - Contractor Compliance - Tests to determine compliance 
with contractual requirements and to determine quantitatively the 

performance, and qualitatively the handling characteristics of initial 
types, models, and series of aircraft, material and equipment. " 


Test Sequence - (Refer to Report No. ZC-8-016-1). The following se- 
quence of tests is planned: 


) Low Speed and High Speed Taxi Tests 

(2) Shakedown Flight - Pilot Familiarization 

(3) Preliminary Engine Cooling and Equipment Operation Tests - 
Structure Cooling Tests | 

(4) Preliminary Stability and Control Tests 

(5) Airspeed Calibration 

Flutter and Vibration Tests 
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Test Sequence (Cont) 


(7) Angle of Attack and Angle of Yaw Calibration 
(8) Dynamic Response Tests 
(9) Stability and Control Tests 


Instrumentation - General - (Refer to Preliminary Report No. ZC-8-001) 
Suitable instrumentation systems are installed to provide data concerning 
the following: 


Control Systems 
(2) Airplane Attitude Parameters 
(3) Power Plant 

(4) Basic Structure Temperatures 
(5) Wing and Tail Vibration 

Flight Safety 


The instrumentation is designed to provide adequate photographic, os- 
cillographic, and telemetric data records to document satisfactory per- 
formance of the airplane and equipment. 


1.3.1 Instrumentation Systems - Three types of instrumentation are used: 

(1) photo panel; (2) oscillograph; and (3) telemeter. Auxiliary instru- 
mentation equipment includes the pilot's wire recorder, the data synchro- 
nizer, and the various special test instruments installed in addition to or 
in place of the standard instruments provided on the cockpit panel for 
flight and engine operation. (See Figure 1-2 for instrumentation locations]. 


Instrumentation System Operation and Controis - Starting, programming 
recording, and emergency operations are under pilot control. Simultane- 
ous operation of the instrumentation systems is synchronized automatic- 
ally by a data synchronizer observable by the pilot. Electrical power re- 
quired for operation of certain instruments, motors, lights, and control 
units is provided by the standard electrical power supply systems of the 
airplane, which incorporate provisions for use of external power sources 
for ground test purposes. 
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Photo Panel Wire Recorder 


Oscillographs Telemetering 


Input Control 
Hand Stick Figure No, 1-2. 


Control Switches 
Instrumentation Locations 


and Recorder 
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1.3.3 Instrument Maintenace and Calibration - Wherever practicable the 


instrumentation installations have Deen designed to permit ready removal 


of panel assemblies to facilitate bench test and shop maintenance and 
calibration. This report contains all useful available descriptive and 
illustrative material concerning the instruments used in the various sys- 
tems. (See Table of Contents for specific items). 


1.3.4 Instrument Procurement - (See Section XI) 
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SECTION П 


DATA OBTAINABLE 


The data obtainable by the YF102-1 test instrumentation systems is indi- 
cated in tabular form on the following pages of this section. 


The photo panel instrumentation table indicates the data items, the order 
of location of the instruments on the photo panel, the range of each instru- 
ment, the location of each signal source, and the corresponding reference 
drawing numbers. 


The four oscillograph instrumentation tables show the string channel as- 
signment of each data item, the data items, the signal range, signal 
source locations, and reference drawing numbers. 


The two telemetering instrumentation tables show the items by number 
and title, signal source locations, and reference drawing numbers. 


А wire recorder is installed in the flight compartment for recording of 
the pilot'S comments and observations during flight. 


Flight and engine instrumentation on the pilot's panel are shown in the last 
table in this Section. The location of the instrument on the panel, the 
range, source location, and reference drawing number are called out. In 
addition, where applicable the tie-in with other systems of instrumentation 
is indicated. 
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SECTION ПІ 


PHOTOGRAPHIC INSTRUMENTATION SYSTEM 


Description - (See Figure 3-1). Photographic) recording of certain 

ilight control and engine operation test data of prime importance is ac- 
complished by an automatic camera which photographs a panel of indicating 
instruments installed in the nose section of the fuselage. The camera and 
panel, both facing forward, are mounted at stations 70 and 80, respectively. 
A mirror located in front of the panel reflects the panel image back to the 
camera lens through an opening in the center of the panel. The panel is il 


luminated directly by incandescent lights. 


Some of the photo panel instruments are direct-reading, but most of them 
are connected electrically or by pressure lines to end instruments or mec 
anisms installed at the data sources. 


NOTE 


Some of these end instruments and mechanisms also supply 
test data signals to oscillograph and/or telemeter recorders. 


Two rotary selector switches on a special intervalometer installed adjacen 
tothe camera are set prior to flight to determine the slow rate of con- 
tinuous automatic operation of the camera and also the fast rate which will 
be in effect when flight tests are run ог the pilot overrides the continuous 
rate to obtain faster operation at other times. The intervalometer con- 
trols operation of the camera motor clutch by opening and closing the 
clutch power ground circuit. As the clutch operates, a separate switch 
opens and closes circuits to a film frame counter indicator on the photo 
panel and to a sequencer and decapot connected with the oscillograph and 
telemeter recording systems. These signals and the clock on the photo 
panel provide correlation data simultaneously for all data recorders. 


Components - The major components of the photographic instrumentation 
system are listed below and are described in subsequent paragraphs. 


(1) Photo Panel and Instruments 
(2) Camera 
(3) Mirror 
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(4) Lights 
(5) Controls (including Intervalometer) 
(6) End Instruments and Mechanisms 


Photo Panel and Instruments - (See Figure 3- -2) The panel ig 
а 26-inch-square sheet of heavy aluminum formed concave (forward side) 
50 as to locate the instrument faces in the focal. plane. It has mounting 
holes for 40 three-and-one-eighth-inch instruments, smaller holes for two 
indicator lights, and a rectangular hole (panel center) to serve as a window 
for the camera lens. The panel has no placarding and is finished in dull 
grey. Four removable brackets secure the paneljstructure to the fuselage 
beltframe at station 70. 5. | 
Most of the photo panel instruments are of the autosyn type and are powe 
whenever the camera motor circuit is energized. The other large instru- 
ments are pressure-operated or direct-reading. То lights, installed 
directly above and below the camera window, are both indicators of the 
tailpipe nozzle control cylinder positions and are (considered as a single in 


dicator (Insert 41). See Figure 2-1 (Photo Panel Instrumentation Table) 
and Figure 3-2 (Photographic Instrumentation System Instruments) for fur- 
ther information. 


Camera - А 35mm Bell & Howell Automax Model G camera fitted with a 
Taylor, Hobson F/2. 0 Panchro wide-angle lens is installed on ( and is . 
readily removable from) a mounting head just aft of the rectangular open- 
ing in the center of the photo panel. It faces forward and photographs the 
panel image reflected by a mirror. The camera magazine carries 400 
feet of film (commercial grade black-and-white) which amounts to 6400 
film frames. The camera shutter and film- -advancing mechanism are oper 
ated by an electrically controlled clutch driven byl an electric motor. The 
clutch is monitored by an adjustable intervalometer (refer to 3. 3) preset 
to a continuous slow speed and an override fast speed rate prior to flight. 


Ав each film frame is exposed, the camera mechanism operates a switch 
which controls the power circuit to a film frame counter device (Insert 20 
on the Photo Panel) thus. automatically numbering! leach film frame photo- 
graphically. А circuit controlled by the intervalometer energizes a deca- 
pot system which correspondingly indexes the data records being made by 
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Camera (Сопі) 


the oscillograph and telemeter recording systems. 


A capacity load of film permits a little more than 213 minutes of camera 
operation at a (normal) slow rate of 0. 5 frames per second. Fast opera- 
tion for 10 seconds at cine rate (six frames per Second) reduces this time 
by 27.5 seconds. (Continuous operation at cine fate would allow 17.7 min- 
utes of operation. ) 


Mirror - А rectangular mirror made of plate glass installed vertically 


between transverse supports attached to the fuselage beltframe at station 


45 reflects the image of the photo panel to the camera lens. 


Lights - Six 24-volt incandescent lights, which are lighted whenever the 


camera power circuit is energized, are installed on the fuselage beltframe 
at station 53. They are spaced about the inner circumference of the nose 
structure to provide uniform direct lighting of the photo panel instruments. 


Controls - Operation and control power is supplied to 


the photo panel circuits when the INSTRUMENT POWER and CAMERA 


Switches on the Recorder Control Panel (see Figure 7-3) are in ON posi- 
tion. 


NOTE 


Normally all switches on the Recorder Control Panel аге 
placed in ON position during each test. 


This starts the camera motor, powers the autosyn instruments on the 
photo panel and the decapot circuits, and lights the photo lights. It also 
starts the intervalometer motor and connects the system to the pilot's 
stick and input hand control recorder switches. The intervalometer im- 
mediately begins to open and close the ground side of the camera clutch 
control circuit at the rate selected (prior to flight) by positioning the LOW 
SPEED selector switch on the intervalometer. Whenever, under this con- 
dition, the pilot operates the input hand control lever switch or the 
trigger on the control stick the camera clutch control circuit is routed to 
ground through the intervalometer HIGH SPEED selector switch. H this 
switch has been placed in CINE position, (prior to flight) the camera сішіс 
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Controls (Cont) 


will then be continuously energized and the intervalometer will function 
only as a junction instead of ав an interrupter ог. тег. 


NOTE 


In the unusual event that a rate other than CINE has 
been selected at the HIGH SPEED switch, the inter- 
valometer will open and close the camera clutch con- 
trol circuit exactly as it does under the LOW SPEED 
condition, but at the rate selected by the HIGH SPEED 
switch position. 


As soon as pilot control terminates, the LOW SPEED selector switch cir- 
cuit of the intervalometer resumes control of the camera clutch control 
circuit and the camera again operates automatically at the slower rate. 


NOTE 


Normally, а SLOW SPEED rate of 0.5 frames/second and 
a HIGH SPEED rate of six frames/second (CINE) are se- 
lected prior to flight. Е rates other than these are selec- 
ted, this should be noted in the flight plan ànd flight report 
to facilitate data reduction. 4 


The intervalometer also monitors operation of a relay which controls the 
decapot and decapot sequencer 6.3-volt d-c circuits. The decapot sequen- 
cer emits signals every two seconds which are code-recorded by the oscil- 
lograph and telemeter systems. This function of the intervalometer, plus 
the film-frame indexing and the clock reading on the photo panel, provide 
the record basis for data synchronization and cross-reference comparison. 


Design details of the intervalometer and other itéms of special equipment 
in the photographic instrumentation system are shown in Section IX. 
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End Instruments and Mechanisms - (See Figures 2-1 and 3-2.) All- but 
the direct-reading instruments on the photo panel are powered by electri- 
calor pressure signals generated or transmitted by end instruments and/ 
or mechanisms located at or near the data sources. Тһе type of source de 
vice used is determined by the type of data desired. Standard devices are 
used wherever practicable, but special devices are required in some lo- ` 
cations. The design details of special devices are shown in Section VIII. 


Wiring and Plumbing - For diagrams and installation details refer to 
Section . The wiring and plumbing systems of the photographic instru- 
mentation system are routed to the upper aft side of the photo panel (plumb 
ing) and to an electrical junction box aft'of the camera mount. Disconnect 
provisions permit removal of the photo panel complete with instruments. 
Access is provided through a hinged door on each side of the nose section. 


Maintenance and Servicing - Refer to Section X for instructions on 
maintaining and servicing items of special equipment. Refer to applicable 
Technical Orders and vendors! service publications for instructions оп 
standard items. 


Instrument Procurement - Refer to Section XI. 
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OSCILLOGRAPHIC INSTRUMENTATION SYSTEM 


IV-1 


ZC-8-051 
8 


1 Oct 1953 


Description - (See Figure 4-1.) Test data required to demonstrate 
Satisfactory flight attitude and flight control characteristics of the airplane 
are obtained by four oscillographic recorders installed in the nose section 
of the fuselage. Each recorder has 18 data channels. One of these is as- 
signed to the data synchronization function. А few channels remain unas- 
signed as yet, but the following types of data are obtainable on the assigned 


channels: 


Vertical, lateral, longitudinal, and angular acceleration 


(miscellaneous locations) 

Pitch and roll attitudes and rates, and rate of yaw 
Fuselage angle of attack 

Control surface positions 

Control forces and positions 


Elevon and rudder valve spool and valve servo actuator positions 


Pitch and yaw damper system signals 
Nose boom dynamic and static pressures 
Directional heading М 


МОТЕ 


Some of the above data are also obtainable 
ру telemetering and the photo panel. 


Suitable end instruments and bridge networks аге installed to transmit the 
data signals to the recorders. Record paper speed will be set according to 


the requirements of the test. 


Major Components - The major components of the oscillographic instru- 
mentation system are the four oscillographic recorders, the end instru- 


ments, and the data signal bridge terminating networks. 


Oscillographic Recorders - Four Consolidated; Engineering Corporation 
type 5-114-P3 oscillographic recorders are installed on equipment racks 


between stations 90 : and 122 іп the fuselage nose section. 


(See Fig- 


ure 4-2.) The four units provide 72 data channels. Internal mechanisms 
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Figure No. 4-1. Recording Oscillograph Optical Schematic 
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Oscillographic Recorders (Cont) 


and circuitry conform to standard design. Record paper magazines for 
either 125-foot rolls or 250-foot rolls of T-inch-wide paper are provided. 
The recorders are readily accessible through а hinged access door on 
each side of the nose section. 


End Instruments - Gyros, accelerometers, airstream detectors, strain 
gage transducers, and several types of position transmitters serve as 
end instruments at the data sources of the oscillographic instrumentation 
system. Тһе gyros are driven by 28-volt 4-с power; the data signal 
bridge circuits are energized by 6-volt d-c rectifier-regulator power, 


Terminating Networks - The end instruments transmit data signals by 
modulating resistances in direct-current bridge circuits that energize the 
corresponding galvanometers, thus causing controlled movement of the 
galvanometer recording mirrors. Bridge circuit voltage is set and the 
desired neutral reading is obtained by means of two adjustable resistors 
in each bridge. | 


Operation and Controls - The oscillographic instrumentation system 
makes test data records only when the system is ‘ready to record’ and 
either the programmer бг the recorder control ón the pilot's stick is 
operated, | 


With the INSTRUMENT POWER switch ON and the OSCILLOGRAPHS 
READY switch ON, the епа instruments and terminating networks сте 
energized and the gyros are powered, Four OSCILLOGRAPH switches, 
| also оп the recorder control pane1, normally are left on at all times, 

| and the recording lamps аге lighted under low power апа the galvano- 

| meter magnets are heated to operating temperature. Power is also 
supplied to the *push-to-test' side of four failure warning lights on the 
skirt panel and the pilot may push the lights to check that the oscillo- 
graphs are ready to record, If any of the lights! fails to light when 
pushed, the corresponding oscillograph is inoperative. (The affected 
unit may be turned off, leaving the remaining oscillographs in operation.) 


| Recording operation, controlled by the input hand control (programmer 
| system) or the trigger switch on the pilot's stick (wing vibrator system) 
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Operation and Controls (Cont) | 


starts Ше record-paper-advancing motor-and-sprocket mechanism in the 
oscillographs and energizes the recording lamps to the desired recording 
intensity. А cycle numbering and recycling device is also set in motion. 

H the record paper should jam or run out, or if а galvanometer lamp should 
fail, the corresponding warning light (mentioned above) will light to warn 
the pilot. | 


The system returns to standby status after each recording cycle. 


| 
Data Assignments - See Figures 2-2 through 2-5, Section II. 
| 


Wiring and Plumbing - Oscillographic Instrumentation system wiring and 
plumbing diagrams arelistedin Section IX. | 


Maintenance, Servicing, and Calibration Instructions - (To be furnished 
when available. | 
Procurement - АП available information relative to procurement ої sys- 
tem components, including instruments, is provided in Section XI. 
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General - (See Figures 5-1 and 5-2.) Telemetering instrumentation ів 
accommodated by two complete FM/FM systems; The design incorpor- 
ates eighteen information channels, three of which are commutated. The 
three commutated channels permit short-time sampling of 81 parameters, 
including calibration signals. 'The maximum information capabilities re- 
solve to 15 continuous channels and 81 time-shared channels. The response 
frequency of the information channels is a direct function of the individual 
channel frequency and band width. Response frequency in cps - channel 
center frequency x deviation (5) + 5. The two systems are described in 


the following paragraphs. 


Raymond Rosen Telemetering - This unit has eight information channels 


with response frequencies ranging from 35 cps to 330cps. The two highest 
frequency channels (14.5 Kc and 22.0 Kc) are commutated at a sampling 


rate of 2. 5/sec. The Rosen unit has seventeen potentiometers, of which 


eight are for adjusting center frequency of the sub-carrier oscillators. A 
second group of eight controls the sub-carrier deviation. The seventeenth 


potentiometer controis the level of the composite audio signal to the phase 
modulator. 


Each sub-carrier oscillator has its own series resistance in the output to 
compensate for high frequency signal losses and'to provide a transmitter 
deviation of 75 Kc when phase modulated with the composite audio signal. 
The Rosen sub-carrier oscillators are all frequency modulated by means 
of signal voltages. The transmitter is crystal controlled at 234 Mc, is 


phase modulated, and has a maximum RF output; of 30 watts. 


Bendix Telemetering System - The Bendix system has ten information 
channels with response frequencies ranging from 25 cps to 660 cps. The 
14.5 Kc channel 18 commutated at a sampling rate of 2.5/вес. Six of the 
ten sub-carrier oscillators are inductance controlled. The remaining os- 
cillators are voltage controlled. Center frequericy of the inductance con- 
trolled sub-carrier oscillators is established Бу! іће inductance of the pick- 
up and by the capacitance of the grid circuit. Deviation is controlled by 
the inductance shift of the pick-up. Output signal level is controlled by a 


potentiometer in the cathode circuit. 
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Bendix Telemetering System (Cont) 


The voltage controlled oscillators. are of two types. The ТОЕ-17 is a 
multivibrator whose center frequency 18 established by adjusting the values 
of the feedback coupling capacitors. The deviation is controlled by adjust- 
ing the d-c level of the grid circuits by means of the applied signal level 
and a d-c amplifier. "The output level of Ше TOE- 17 is determined by a 
Series resistor placed external to the oscillator; The value of this resis- 
tor is dependent on the required deviation of the transmitter, the imped- ` 
ance of the composite audio system, and the subcarrier oscillator center 
frequency. ! 

The transmitter is crystal controlled at 228 Мс, has а total deviation of 
+125 Kc, is phase modulated, and has a maximum RF output of 15 watts. 


Operation and Control - The telemetering system is operating whenever 


the INSTRUMENT POWER and TM switches on the recorder control panel 


in the cockpit are in ON position. See Figure 5 12 for block diagram of the 
telemetering instrumentation system. | 


Maintenance and Servicing - Refer to applicable vendor's bulletins. 
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Recorder Control 


Panel 


Figure No. 5-1, Telemeter Installation 
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SECTION VI | 
| 
PILOT'S VOICE RECORDER | 
Description and Operation - | A wire recorder unit 


providing for опе hour's continuous recording is installed in the missile 
bay, A remote control unit operated by power supplied through the air- 
plane's power system is also installed in the missile bay. The recorder 
is operating continuously when airplane power is on, and the pilot's | 
microphone is continuously energized and all ОНЕ voice communication 
by the pilot, and all in-flight observations and comments by the pilot, 

are recorded. (Ground radio transmission is по гесогдед.) Тһе re- 
corder has a range of 250-4000 cycles up to 6 DB! The recording can- 
not be played back by the airborne equipment, | 


Note | 
А. special recorder-reproducer 15 provided 
in the ground equipment to play back and 
permanently re-record the wire recording, 
The wire is then available for re-use in the 
recorder, which has an automatic erasing 
feature. | 


74 
Wiring Diagrams - See Section IX and Addendum I. 


Maintenance and Servicing - Information to be fürnished when available. 


Procurement - See Section XI for procurement information. 
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SECTION УП 
COCKPIT INSTRUMENTATION 


Genera] - (See Figures 7-1 and 7-2.) 
NOTE | 


| 
Most of the test instrumentation equipment in 
the cockpit has been accomodated by removing 
or relocating items of standard equipment that 
are not essential for safe operation of the air- 
plane. (See Figure 2-9.) Only those cockpit 
instruments and controls that are part! of the 
test instrumentation system, or that fünction 
as part of the system, are discussed in this 
Section. 


| 
Flight test instrumentation equipment in the cockpit provides controls 
for standby and recording operation of the various instrumentation systems, 
permits accomplishment of controlled wing vibration tests, and provides 
for either manually selected or programmed tests to establish optimum 
parameters in the yaw damper and turn coordinator and the pitch damper 
system (flight control sub-system). In addition, | certain flight test data 
of prime importance recorded by опе or more ої the other systems are 
duplicated on indicating instruments in the 006506 


The standard flight safety features (including thé flight control interlock 
system which enables the pilot to override automatic control at any time) 
are retained. | 


A fuselage structure critical temperature indicating and warning system 
is provided as part ої the test instrumentation. 


The various equipment installations, controls, etc, required for these 
purposes are described in subsequent paragraphs. 
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Figure No. 7-1: Cockpit Instrumentation 
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Major Components - (See Figure 7-2.) Тһе components of the test 
instrumentation equipment in the cockpit may be classified according to 
basic function as follows: 


1. Recorder Controls 


a, Recorder Control Panel 

aa, Indicator Light Panel 

b. Contrel Stick Switches (Wing Vibrator System) 
c. Input Hand Control (Programmer System) 


Wing Vibrator System Controls 


а Wing Vibrator Control Panel 
Ы, Wing Vibrator Amplitude Meter 


Programmer System Controls 


a. Programmer Control Panel 
b. Damper System Parameter Change Contrel Panel 


4. Flight Safety Panel 
5. Miscellaneous Indicating Instruments 


Recorder Control Panel - (See. Figures 7-2 and 7-3). The power supply 
controls of the test instrumentation system are lócated on the recorder 
control panel on the pilot's right console. The panel has eight two-pcsi- 
tion toggle switches and two indicator lights. Seven of these switches, 
namely the T. M. (telemeter), CAMERA, OSC. READY, and OSC. 1, 2, 
3 and 4 switches, are normally left in ON position at all times during 
flight. 


NOTE 


The four oscillograph switches (OSC. 1, 2, 
etc.) permit turning off one or more oscillo- 
graphic recorders separately in event of 
malfunction. 
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Figure No. 7-3. Recorder Control Panel 
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Recorder Control Panel (Cont) 


The switch placarded INSTRUMENT POWER is operated as a master 
power relay switch for the entire instrumentation system, In ON position 
it connects 28-volt 4-с, 6. 3-volt 4-с, 115-volt a-c, and 26-volt regulated 
a-c power to the instrumentation system circuits, When this arid the sev- 
en other switches mentioned above are in ON position, recording operation 
power is supplied to the telemeter and photographic instrumentation 
systems, standby operating power is supplied (о the oscillographic re- 
cording system, control power is supplied to the' ‘wing vibrator system 

and the damper system test controls, including the programmer, and the 
flight safety panel circuits are energized. і 


А green indicator light placarded EMERGENCY, ‘located adjacent to the 
INSTRUMENT POWER switch, glows when the switch is ON, indicating 
that power is being supplied to the instrumentation system. An amber 
light placarded GYROS CAGED, located between !OSC. 2 and OSC. 3 switches 
is inoperative on this airplane due toa temporary variance in gyro internal 
circuitry. | 


Recorder Indicator Light Panel - (See Figure 7- 4. ) Five indicator lights 


located to the right of the wing vibration amplitude meter on the instru- 
ment skirt panel enable the pilot to determine thàt photographic and oscillo 
graphic recordings are being made during the tests. Тһе upper light, 
placarded RECORDER ON, indicates camera operation, The light flashes 
once every two seconds during normal slow operation of the camera (or 
will flash at any other slow rate of operation to which the camera inter- 
valometer has been set), The light flashes rapidly during cine operation 

of the camera. If the light is out under either of these recording conditions 
the camera is not operating. | 


The four lower lights are placarded OSC. OUT, Апа аге individually р1а- 
carded OSC. 1, OSC. 2, etc. They are normally not lighted, but are ої 
the push-to-test type and may be pushed in during stand-by operation of 
the system to check the'ready-to-record' statusiof each oscillographic ré- 
corder. In event опе of these lights comes on, the corresponding recorder 
has failed and the OSC. switch for that unit should be turned OFF. 


Control Stick Switches’- (See Figure 7-5.) А button switch on the upper 
left side of the control stick handle starts and stops the wing vibrators. А 
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Button Switch’ (Wing 
Vibrator Control) 


Trigger Switch 
(Recorder Control) 


Lever Switch 


Input Hand Control | Control Stick 


Figure No. 7-5. Input Hand Control and Control 
Stick Switches 
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trigger-type switch on the forward side of the handle demands fast-rate 

operation of the camera and recording operation of the four oscillographic 


recorders. (For information on operation of thene switches refer to 
Section 7. 2. 7. ) 


Input Hand Control - (See Figure 7-5.) The input hand control is a port- 
able remote control, with extension cord, that is clipped to the inboard 
side of the power quadrant housing. It has a button- -type switch at the outer 
end that starts the pulse timer motor (manual operation) or the programmer 
motor (programmer operation) when depressed for one second, and then 
starts the signal pulse to the control surface actuators when released. A 
lever-type switch on the side of the input hand cóntrol starts oscillographic 
recording and demands fast-rate (cine) operation of the photo panel camera. 


(For detailed instructions on operation of these switches refer to Sections 
7.4.4.1 and 7.4.4.2.) 


Wing Vibrator System Controls - (See Figures q} 1 and 7-6.) A hydraulically 
powered wing vibrator system, with one vibrator in each wing, is monitore 
for either manual or automatic operation by controls on the wing vibrator 
control panel, located on the instrument skirt panel. A wing vibration am- 
plitude meter is also provided on the instrument! skirt panel. Vibrator op- 
eration and simultaneous recording operation arẹ controlled by two switches 
оп the pilot's control stick, described in Section'7. 2. 4, preceding. 

| 
7.2.6.1 Wing Vibrator Control Panel - (See Figure 7-6. ) This panel has a guarded 
toggle switch that puts the wing vibrator hydraulic system into pressure 
status, a toggle switch that selects either manual or automatic monitoring 
ої frequency sweep, with selective positions for lautomatic sweep of frequen 
cy from low to high, or from high to low, in a 60-second period, a toggle 
Switch that selects in-phase or out-of-phase operation for the two vibrators, 
and a frequency control knob for manual selection of frequency. "These con 


trols are described individually in following paragraphs. 


The guarded toggle switch, placarded WING VIBRATOR HYDRAULIC SYS- 
TEM, controls a solenoid valve in the wing. vibrator hydraulic system line 
leading to the vibrator servo control valves. When this switch is OFF the 
system functions in bypass status. The switch is turned ON опіу while 

actually operating the vibrators. (Refer to Sectión X.) 
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The center toggle switch, placarded FREQ. SWEEP, has CW and CCW 
positions and a neutral OFF position. It selects direction of vibration 


frequency sweep from 5 cps to 70 cps in a 60- second period (switch in 
CW position) or from 70 cps to 5 cps ina 60-second period (switch in 
CCW position). 


When the switch is in OFF position the pilot selects the desired frequency 
manually by means of the frequency control knob, described below. 


The PHASE selector switch has IN and OUT positions. It selects in-phase 
or out-of-phase operation of one wing vibrator in respect to the other. 

It is normally positioned to suit the test prior to flight, and should be re- 
positioned in flight only in accord with special instructions. 


NOTE 


The position of this switch, or a change in 
position of the switch during flight, should 
be noted on the flight plan and/or by voice 
recording to facilitate data reduction. , 


The FREQUENCY CONTROL knob, located to the right of the FREQ. 
SWEEP switch, provides means of manually selécting wing vibrations 
between 5 cps and 70 cps. During automatic monitoring, the knob 
sweeps slowly in accord with the frequency in effect at any given moment, 
thus indicating the effective frequency for the pilot's information. He 
may stop the vibrators at any time by releasing the button switch on the 
control stick. The recording trigger on the control stick is normally 
depressed prior to operating the vibrators and is not released until 

after the end of vibration decay (approximately four seconds after the 
vibrators have stopped). 


Wing Vibration Amplitude Meter - (See Figure 7-6) A meter located 

to the right of the wing vibrator frequency control knob indicates vertieal 
acceleration of the left wing during vibration tests. The meter is pla- 
carded WING VIBRATION AMPLITUDE and the dial is arbitrarily marked 
for comparative purposes. A red line indicates! ‘the maximum safe vibra- 


tion amplitude. 
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Winz Vibrator System Operation 


NOTE 


The wing vibrator system incorporates 
electronic equipment which is put into 
standby operating status when the IN- 
STRUMENT POWER switch on the ré- 
corder control panel is turned to ON 
position. The system also іпсогрог- 
ates a solenoid-operated valve which 
controls the routing of hydraulic fluid 
under pressure in the wing vibrator 
hydraulic system. This valve is con- 
trolled by the WING VIBRATOR HYDRAU- 
LIC SYSTEM switch on the wing vibrator 
control panel. It excludes hydraulic press- 
ure from the vibrator servo valves and the 
vibrators except when operation of the vi- 
brators is required during the tests. 


CONFIDENTIAL 


SECURITY INFORMATION 


7220 
1 Oct 1953 


|| 


CONSOLIDATED VULTEE AIRCRAFT CORPORATIÓN РАСЕ УП-13 
ЗАМ DIEGO DIVISION || 


ANALYSIS 
PREPARED BY 


CHECKED BY 
REVISED BY 


CONFIDENTIAL 


SECURITY INFORMATION 


REPORT NO. ZC-8-051 
MODEL 8 


pate 1 Oct 1953 


To operate the wing vibrator system using manual frequency selection, 
proceed as follows: 


1. 


2. 


FREQ. SWEEP switch 


PHASE switch 


FREQUENCY CONTROL knob 
WING VIBRATOR HYDRAULIC 
SYSTEM switch 

Recorder switch (trigger on stick) 
Vibrator switch (button on stick) 
Recorder indicator lights 


WING VISRATION AMPLITUDE 
meter 


Vibrator switch (button on stick) 


Recorder switch (trigger on stick) 


WING VISRATOR HYDRAULIC SYS- 


TEM switch (after each test) 


NOTE 


OFF 

Set to suit test - make 
voice record of each 
in-flight resetting. Re- 
set only on special in- 
struction. 


Select desired fre- 
quency 

ON 

Depress and hoid 
Depress and hold 
Check for recorder 
operation 

Observe vibration 
amplitude 


Release to stop 
vibrators 


Release four seconds 
after stopping vibrators 


To stop the vibrators at any time during the test, re- 


lease the vibrator switch (button on stick). 
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То орегаїе the wing vibrator system using automatic sweep of frequency, 
proceed as follows: 


1. FREQ. SWEEP switch CW (f or 5 to 70 cps in 
60 seconds) or 
CCW (for 70 to 5 cps in 
60 seconds) 


PHASE switch Set to suit test - make : 
voice record of each 
in-flight resetting. Re- 
set only on special in- 
struction 


WING VIBRATOR HYDRAULIC 
SYSTEM (switch) ON 


Recorder switch (trigger on stick) Depress and hold 


Recorder indicator lights Check for recorder 
operation 


Vibrator switch (button on stick) Depress and hold 
WING VIERATION AMPLITUDE 
meter | Observe for peak of 
amplitude 
Vibrator switch (button on stick) Release at peak of 
amplitude 
CAUTION 


Do not permit wing vibration ampli- 
tude to exceed red line limit. 
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7.2.7.2 (Cont) 


To repeat cycle, interrupt vibration while returning FREQUENCY 
CONTROL knob to original setting. 
X 


То reverse sweep, move FREQ. SWEEP switch to opposite (CW 
or CCW) position. 


Recorder switch (trigger on stick) ` Release four seconds 
after vibrators stop 


WING VISRATOR HYDRAULIC SYS- 
TEM switch (after each test) OFF 


NOTE 


To stop the vibrators at any time during the 
test, release the vibrator switch (button on 
stick). 


Programmer System - (See Figures 7-1 and 7-7.) The flight programmer 
System provides both manual and automatic means of performing program- 
med flight tests to establish optimum parameters for the yaw damper and 
turn coordinator and the pitch damper system (flight control syb-system). 
In manual operation the test configuration is set up on two control panels 
and is then run by operating the pulse timer. In automatic operation the 
test configuration is set up prior to flight by punching a film tape according 
to a code and then loading the tape into the flight programmer that controls 
circuits which duplicate the functions of the two control panels mentioned 
above. When the programmer is operated during flight the airplane is 
automatically controlle d by the signal code punched in the tape. The in- 
strumentation system operates simultaneously in full recording status. 


Actual starting of pitch and yaw damper system tests under either manual 
or programmed control is accomplished by operating switches on the input 
hand control, described in Section 7.2.5 (see Figure 7-5). The test is 
interrupted automatically at the end of each pulse (programmed maneuver) 
and must be deliverately restarted to continue the program. А manually 
selected test may be repeated during flight, but a taped program cannot be 
repeated (unless the duplicate program is already punched in the tape) until 


CONFIDENTIAL 


SECURITY INFORMATION 


| 
| 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION РАСЕ УП-16 
PREPARED BY SAN DIEGO DIVISION | REPORT NO. МС-8-051 
CHECKED BY | MODEL 8 

REVISED BY | DATE 


CONFIDENTIAL 


SECURITY ІМЕОВМАТІОМ 


Programmer System (cont) 


the programmer system has been serviced again оп the ground. Manually 
selected test pulses may be interposed between pulses of the automatic 

program at will, or an automatic program may b interrupted in one flight 
and completed in a subsequent flight. (Interchangeability provisions allow 


use of the same taped program in other similar airplanes. ) 


A programmer control panel and a damper system parameter change 
control panel on the right console permit selection of manual operation 

or programmer operation of the system and provide means of setting up 

a test in event manual operation is desired. The input hand control, de- 
scribed in Section 7. 2. 4 (see Figure 7-5) controls operation of the system 
and of the instrumentation system recorders. 


Programmer Control Panel - (See Figures 7-1 and 7-7.) This panel, 
located near the center of the right console, has à programmer power 
supply switch, a switch for selecting manual control or programmer 
control, a programmer operating indicator light, | and miscellaneous 
controls for selecting a test manually. These controls are described 


separately in the following paragraphs. 


—. .—. 


toggle switch, placarded PROGRAMMER POWER, with ON and OFF 
positions, controls the supply of 28-volt d-c, 100-volt d-c, and 115-volt 
a-c power to the programmer system. It must be in ON position for 
programmer selection and operation. 


Programmer Switch - (See Figure 7-7.) А two-position toggle switch 
placarded PROGRAMMER and MANUAL selects either manual test 
control or operation of the flight programmer. When positioned in 
MANUAL the system will respond to the selected, settings of the controls 
on the programmer соп'гої panel and the parameter change control 
panel. When positioned in PROGRAMMER the system will respond 
solely to the program tape. 


Programmer Indicator Light - (See Figure 7-7.) А green PROGRAMMER 
ON indicator light, located adjacent to the PROGRAMMER switch, glows 
while the programmer is running. It is observed in conjunction with 
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Figure No. 7-7. Programmer Control Panel (Sheet 1 of 2) 
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Programmer Control Panel (Sheet 2 of 2) 
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Programmer Indicator Light (cont) 


operation of the switches on the input hand control (refer to Section 7. 2. 5) 
to determine that the programmer is functioning and to ascertain when 
the programmer has stopped. 


YAW-PITCH Selector Switch - (See Figure 7-7.) А two-position toggle 
switch placarded Y AW and PITCH selects the control surfaces to be 
deflected (YAW - rudder; PITCH - elevator action of elevons) when the 
system is operated under ‘manual control. 


POLARITY Switch - (See Figure 7-7.) Direction of control surface de- 
flection under manual control is determined by the position of a two- 
position toggle switch placarded POLARITY, that has plus and minus 
symbols to indicate the two positions (plus - right, or up; minus - left, 
or down). 


DEFLECTION Selector - (See Figure 7-7.) Extent of control surface 
deflection under manual control is determined by the setting of a rotary 
selector switch placarded DEFLECTION. The diàl is marked in unit 
increments from 1 to 5, the latter position corresponding to maximum 


deflection. 


TIME CONSTANT Selector - (See Figure 7-7.) The deflection rate of 
gain, which is spoken of as the time constant, is determined by the setting 
of a rotary selector switch placarded TIME CONSTANT. The dial has 
unit increments from 1 to 5, the latter position Cti BEBE to the mini- 
mum rate of gain. 


PULSE LENGTH Selector - (See Figure 7-7.) Airotary selector arm, 
indicator hand, and dial placarded PULSE LENGTH determines the 
duration of the input signal to the control surface actuators when the 
system is operated under manual control. The dial is marked CCW 
from zero to 12. 0 seconds in increments of 0.2 seconds. The selector 
arm setting determines the length of the pulse. The indicator hand 
moves instantly to the setting when the test is started, It then advances 
to zero as the pulse is completed. 


Damper System Parameter Change Control Panel - (See Figure 7-8.) 
This panel, located neaf the aft end of the right console, has eleven 
rotary switches for selecting time constants and gains to vary the 


CONFIDENTIAL 


SECURITY INFORMATION 


FORM 1818 


| 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION РАбЕ VII-20 


PREPARED BY SAN DIEGO DIVISION | REPORT NO. ZC-8-051 
CHECKED BY | MODEL 8 
REVISED ВУ DATE 1 Осі 1953 


CONFIDENTIAL 


SECURITY INFORMATION 


Aileron Pedal Force Roll Rate Lag Roll Rate (ас Spare 
Into Rudder Into Rudder Into Rudder Into Rudder Roll Rate 


< < 65 کے‎ < же 


Gain Gain Gain Gain Time Constant 


; Yaw Damper Pitch Damper, 
on (Dot ott су on 


Gain Time Constant Gain Time Constant Time Constant 


Yaw Rate Yaw Pitch Pitch Pitch Lead 
Into Rudder Rate Rate Rate | Net 


Figure No. 7-8. Damper System Parameter Change Control 
Panel 
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Damper System Parameter Change Control Pane] (cont) 


parameters in the yaw damper and turn coordinator and pitch damper 
System. It also has two toggle switches and associated indicator lights 
to deactivate the airplane's pitch damper or yaw damper devices. (The 
optimum damper parameters, as determined by test flights, will be in- 
corporated into the production configuration of the airplane's control 
system.) Placarding of the switches is self-explanatory and is shown 
in Figure 7-8. 


Damper System Parameter Change Control. Setting - The eleven rotary 
switches on this panel are set during ground servicing for manually 
selected tests. For programmer operation the switches will normally 

be preset (in order to minimize in-flight time factors) to approximately 
the settings that will be demanded by the program tape. The programmer 
will automatically cause the switches to rotate, one at a time, to the ` 


required settings. 
NOTE 


The ground settings for manually controlled 
tests should not be altered in flight except in 
response to specific instructions to the pilot. 
The automatic rotating and resetting of the 
switches which occurs during programmer 
operation must not be interfered with under 


any circumstances. 


System Operation 


Manual - To operate the system under manual control, proceed as 
follows: | 


1. PROGRAMMER POWER &$witch ON 
2. PROGRAMMER-MANUAL switch 


3. If and when instructed, reset controls 
on parameter change control panel 
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1.4.4.1 Manual (cont) 


Set to suit test 


4. PULSE LENGTH selector arm 


PITCH-Y AW selector switch Set to suit test 


DEFLECTION selector switch Set to suit test 


TIME CONSTANT selector switch Set to suit test 


Put airplane into desired flight 
configuration 


Input hand control lever switch Depress and hold 


10. Input hand control button switch Depress and hold for 
one second to start 
PULSE TIMER, then 

release to start signal 

input. 


Check upper light 
(camera) ON; check 
lower four lights OUT 


Recorder indicator lights 


12. PULSE LENGTH indicator hand Observe for pulse 
progress and pulse end 


13. Input hand control lever switch Release after airplane 
has stabilized (approxi| 
mately four seconds 
after pulse end) 


PROGRAMMER POWER switch (after OFF 
final use of system) 


NOTE 


The signal to the control surfaces (and re- 
cording operation) may be interrupted at 
any time before completion of a pulse by 
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7.4.4.1 Manual (cont) 
NOTE (cont) 


releasing the input hand control lever iswitch, 
The pulse may also be interrupted by turning 
off the PROGRAMMER POWER switch, but 
this is an emergency procedure not гесот- 
mended {ог normal use. 


A standard safety feature consisting of a 
flight control interlock system enables the 
pilot to override test system control at any 
time by exerting superior force on «ће соп- 
trol stick and/or pedals. 


1.4.4.2 Programmer Operation - To operate the flight programmer, proceed 
as follows: 


PROGRAMMER POWER switch ON 

PROGRAMMER-MANUAL switch PROGRAMMER 

Put airplane into desired flight configuration 

Input hand control lever switch Press in and hold 

Input hand control button switch Press in and hold for 
one second, then release 
to start pulse 

PROGRAMMER ON indicator light Check ON 


Recorder indicator lights Check upper light ON; 
lower four lights OUT 


Input hand control lever switch Release when PRO- 
GRAMMER ON indi- 
cator light goes out. 
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Programmer Operation (cont) 
NOTE 


zepeat above procedure as required іо: carry 
out complete program punched in the tape. 


PROGRAMMER POWER switch (after final 
use of syster). | OFF 


NOTE 


The signal to the control surfaces (and re- 
cording operation) may be interrupted at 

any time before completion of a pulse by 
releasing the input hand control lever Switch. 
The pulse may also be interrupted by turning 
off the PROGRAMMER POWER switch, but 
this is an emergency procedure not recom- 
mended for normal use, 


A standard safety feature consisting of a 
flight control interlock system enables the 
pilot *o override test system; control at any 
time by exerting superior force on the con- 
trol stick and/or pedals. 


Flight Safety Panel - (See Figures 7-1 and 7-9.) The flight safety panel, 
which provides warning and indicates location ої excessive temperature 
areas in the fuselage structure, is located at the right end of the instru- 
ment skirt panel. It has ten red indicator lights, a rotary selector switch, 
and а meter. (None of the lights has yet been assigned, because prelim- 
inary ground tests to date have revealed no condition under which excessive 
operating temperatures will be experienced.) The lights are numbered 
clockwise 1 through 10, and each one will represent an area in the fuse- 
lage structure that may be suspected of developing critical temperature. 
Heat detection circuits are installed in the areas and the corresponding 
light will come on if temperature in an area exceeds critical limits. The 
selector switch permits the pilot to connect the meter to the heat sensing 
circuit in that area, The meter then indicates the percent of critical heat 
prevailing in the area, The meter reads up to 110%, 100% being the 
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Figure Мо. 7-9, Flight Safety Panel (Sheet 2 of 2) 
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Flight Safety Panel (cont) 


maximum operating temperature in the affected area. 


The pilot may use the flight safety panel to ascertain the percent of 
critical temperature prevailing in any or all of the protected areas at 
any time, regardless of whether or not the red indicator lights have 


come on, 


Miscellaneous Indicating Instruments - (See Figure 7-2.) Тһе mis- 
cellaneous indicating instruments installed in the cockpit for test 
instrumentation purposes are specified in Figure 2-9 and are shown 
in Figure 7-2. 


Wiring and Plumbing - Cockpit test instrumentation wiring and plumbing 
diagrams are listed in Section IX. 


Maintenance, Servicing, and Calibration Instructions - Detailed instruc- 
tions on maintenance, servicing, and pre-flight testing of certain operating 
units associated with cockpit test instrumentation) are provided in Section 
X. These instructions include preparation of taped programs for use in 
the programmer and ground servicing procedures for the programmer and 
wing vibrator systems. Instructions for servicing the wing vibrator hy- 
draulic system are also provided. 


Procurement - Cockpit instrumentation procurement information is 
provided in Section XI. 
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SECTION VIII 


DATA SOURCES AND END INSTRUMENTS | 


General - Preceding Sections describe the test instrumentation in terms 
of the recording systems and instrumentation controls. In this section 
the instrumentation is described in terms of the airplane's major com- 
ponents, control systems, and operating systems, with particular em- 
phasis on the data sources and end instruments. 


Data sources and the affected instrumentation recording system (s) are 
itemized in the following paragraphs in terms of (the airplane as noted 
above. Figures 8-1 and 8-2 are furnished for reference in respect to the 
details shown in Figures 8-3 through 8-26, which provide detailed infor- 
mation оп the special installations required at the various data sources. 
These detail drawings represent the installation configuration as of 
9-22-53. 


Control System Instrumentation - 


METHOD 
Item Range Cockpit; Photo P. Osc. Т.М. 


Sense Press. to Rud. "Q" Pot. Reg. 50-700mph 
Rudder Feel Cyl. Reg. Press. 0-5000 psi 
Rud. Cont. Overload Spring Pos. +18.55° 
Directional Trim Actuator Pos. r5? . 
Rudder Surface Pos. WL 51 + 25° 
Rudder Surface Pos. WL 104 +25° 
Rudder Pedal Position +3.25 
Direction Сопіго! Force +150 10 
Rudder Cont. Valve Spool Pos. +.125 in. 


۹ ра p pA ре ра X 


Longitudinal Trim Actuator Pos. 412.5? - 

Lateral Trim Actuator Position +3° 

Elevon "Ө" Pot. Static Press. 0-60,000 ft 

Elevon "Q" Pot. Diff. Press. 0-10 Hg x 
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,ME TH OD 
Item Range Cockpit! Photo P. Osc. T.M. 


——n Fx" 
ak M 


R. Elevon Surface Pos. BL 40 | +34° -19° х : x 
L. Elevon Surface Pos. BL 40 -1 x x 
R. Elevon Surface Pos. BL 150 | 
L. Elevon Surface Роз. BL 150 
| В. Elevon Valve Spool Position 
L. Elevon Valve Spool Position 
Longitudinal Stick Position 
Longitudinal Stick Force 
Lateral Stick Position 
Latera] Stick Force 
* R. Elevon Cont. Valve Servo Act. Pos. 
۴ L. Elevon Cont. Valve Servo Act. Pos. 
Top L. H. Speed Brake Act. Pos. 
Тор В.Н. Speed Brake Act. Pos. 
Bottom Speed Brake Actuator Pos. 
Speed Brake Actuator Pressure 0-5000 psi 
* R. Rudder Cable Spring Position 
* L. Rudder Cable Spring Position 
Output Programmer Rudder Voltage 
Output Programmer Elevon Voltage 
Output Rudder Summing Amplifier 
Output Yaw Rate Sensing Gyro 
Output Roll Rate Sensing Gyro 
Output Pitch Rate Sensing Gyro 
‘Output Г. Elevon Cont. Valve Act. 
Follow-up Pot. 
Output R. Elevon Cont. Valve Act. 
Follow-up Pot. 
* Output Rudder Cont. Valve Act. 
Follow-up Pot. 
Output L. Elevon Position Pot. 
Output R. Elevon Position Pot. 


X 
X 


P4 ра 04 P< ра ра pú ра ра ра ра 04 
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Control System Instrumentation (Cont) 


Item Range Cockpit 
* Output Rudder Position Pot. 
ж Output "Easy Joe" Pickup В. Rudder 
* Output "Easy Joe" Pickup L. Rudder 
Pitch & Yaw Damper Parameter 


Change 


8.4 Airplane Attitude Parameters Instrumentation 


50-700mph x 
+15° 

215" 

0-60,000 ft 


Airspeed 
Angle of Yaw Fuselage Nose 
* Angle of Yaw Nose Boom 
Pressure Altitude 
Vertical Accel. @ Photo Panel 
Gyro Horizon 
+ 90? Pitch 
425? -5° 
4:25" - 
+25° - 
425? - 
- 25" - 


ж Angle of Attack Fuse. Sta 75.12 1, 
Angle ої Attack Fuse. Sta 115.5 LH 
Angle of Attack Fuse. Sta 198.5 LH 
Angle of Attack Fwd Nose Boom 
Angle of Attack Aft Nose Boom 


* Angle of Attack Fuse. Sta 75.12 R 
Lateral Accel. (CG) 
Longitudinal Accel. (CG) 
Normal Accel. (CG) 

Vertical Accel. (CG) 

Normal Accel. Cockpit 

Angular Accel. (Yaw) 

Rate of Yaw (CG) 

Vertical Accel. Fuse.Sta 85.81 LH 
Directional Heading (CG) 

Rate of Pitch (CG) 


* Not Req'd For 


+25° ~ 
+55 

+2 

+ 105 
+55 
+125 -5g 
1.5 г/зес 
25°/sec 
+ 5g 
+180° 
+60°/sec 


Photo P. 


X 
X 
X 
X 
X 
X 
x 
x 
Х 


PS» »X P м ммм 
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Airplane Attitude Parameters Instrumentation (Cont) 


METHOD 
Item Range Cockpit, Photo P. Osc. T.M. 


Angular Accel. Pitch (CG) + Згаа/ вес2 
Pitch Attitude (CG) +90° 

Roll Rate (CG) +300°/sec 
Angular Accel. Roll (CG) + 11 rad/sec2 
Roll Attitude (СС) i175? 

Nose Boom Static Pressure 0-15 psia 
Nose Boom Dynamic Pressure 0-30 psia 
Mach Number .9 - 1.5 
Flight Programmer 


ра PS PS ра bd P< ра 


ра p< 


8.5 Power Plant Instrumentation 


Fuel Flow L.H. Wing 0-52 gpm X 
Fuel Flow В.Н. Wing 0-52 gpm X 
Fuel Flow Engine . 0-26 gpm X 
Fuel Total L. H. Wing X X 
Fuel Total R.H. Wing X X 
Fuel Consumed Г.Н. Wing X 
Fuel Consumed R. H. Wing X 
Fuel Consumed Engine X 
Fuel Inlet Pressure 0-50 psi X 
L. Wing Fuel Tank Sense Press. 0-15 psia X 
R. Wing Fuel Tank Sense Press. 0-15 psia X 
L. Wing Reg. Press. іо Fuel Tank 0-10 psi X 
R. Wing Reg. Press. to Fuel Tank 0-10 psi x 
Fuel Outlet Temp. L. Wing 0-100°F x 
Fuel Outlet Temp. R. Wing 0-100°F x 
Fuel Temp. in at Fuel Oil Cooler 0-480°F X 
Fuel Temp. out at Fuel Oil Cooler 0-480°F x 
Fuel Cont. Ambient Air Temp. 0-212°F x 
Air Inlet to Engine Temp. +300°F 

-96°F Х 
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| Я Power Plant Instrumentation (Сопі) 


| METHOD 
| Item Range Cockpit! Photo P. Osc. T.M. 
| 


Air Inlet to Engine Total Press. (Comp) 0-200 Hg 
Eng RPM N Low Press. Comp. Rotor 0-7000rpm 
Eng RPM Мо High Press. Comp. Rotor 0-11,000rpm 
| Inter Compressor Temperature 0-1830%Е 
| Inter Compressor Total Pressure 0-200 Hg 
Compressor Discharge Total Press. 0-400 Hg 
Compressor Discharge Temp. 0-1830°F 
Turbine Discharge Total Pressure 0-200 Hg 
Turbine Discharge Temperature 0-1830°F 
Turbine Inlet Temperature 0-7 
A. B. Nozzle Ind. Position On - Off 
D.C. Gen. Temp. 0-480°F 
A.C. Gen. Temp. 0-480°F 
О. A. T. +122°F 
Tail Pipe Surface Temperature 0-1830°F 
Hyd. Oil Out Temp. (Primary) 0-212°F 
Hyd. Oil Out Temp. (Secondary) 0-212°F 
Engine Oil In Temperature 0-480 °F 
Afterburner Exit Total Pressure 0-200"Hg 
Fuselage Pressure Aft of Firewall 0-50 psia 
* Engine Oil Pressure 0-100 psi 
L. Wing Tank Reg. Air Temp. 0-120°F 
Oil Temp. to Air Oil Cooler 0°- 480°F 
GLA Ignition Ambient Air Temp. 0°-480°F 


bd bd bd bd 24 bd р bú ре ۹ Pd 


ре 


ра ре ра a ра 


8.6 Wing and Tail Vibration Survey Instrumentation, 


Frame Temp Sta 479.3 | 0? - 480°Е 
Frame Temp Sta 499.1 0 - 480°F 
Frame Temp Sta 513 ° 0° - 480°F 
Spar No.5 Temp (Sta 513) 0 - 480°F 
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Wing and Tail Vibration Survey Instrumentation ! (Сопі) 


Item 


R. S. Carry Thru Temp. 
Frame Temp. Sta 528. 
Frame Temp. Sta 544. 
К. S. Carry Thru Temp. 
5 0 - 480°F 


Frame Temp. Sta 558 
Frame Temp. Sta 572 


Range Cockpit 


(Sta 513) 0 - 480?F 
5 О - 480°F 
2 0 - 480°Е 
(Sta 544.2) 0 - 480°Е 


0 - 480°F 


Vertical Accel. L. Wing BL 143(Spar 1) x5g 
Vertical Accel. L. Wing BL71.5(Spar1) «бе 


Vertical Accel.L. Wing 


BL 71.5(5раг1) «бе 


VerticalAccel.L.Wing ВІ, 71.5($раг 5) +5р 
Vertical Accel І. Wing ВІ 143(8раг 5) +565 
Vertical Accel. В. Wing BL143(Spar1) +55 
Vertical Accel. В. Wing BL 143(Spar5) +55 
Vertical Ассе!. Fin WL 55 +55 
Lateral Accel. Fin WL 88 +55 
Lateral Accel. Fin WL 101 +55 


Wing Vibrator Control 


9-70 cps 


8.7 Flight Safety Survey Instrumentation 


Flight Safety Panel 


10 Frame Temperatures with Flight 
Safety will be Taken and Monitored 


on Panel 


* Not Req'd For 
First Flight 
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NOTE 


The remainder of this Section is in 
preparation and will be furnished 
complete as’a Revision to this Re- 
port. 
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SECTION IX 


WIRING AND PLUMBING DIAGRAMS 


The basic wiring and plumbing diagrams for the test instrumentation SyS- 
tem are listed below. 


8-00500 
8-06702 
8-06703 
8-06704 
8-06705 


8-067706 


8-07 
8-8 
8-9 
8-090 
8-14 
8-2 
8-06713 
8-06715 


8-04782 
8-04784 


8-02726 


і 


Addendum I ої this report will be issued 
in the near future to provide reproductions 


li 


of these drawings incorporating latest re- 


visions. 


Instrumentation - General Arrangement 


Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 
Diagram 


- Oscillograph Power and Control Circuit 

- Aft Fuselage Sensing Circuit Instrumentation 
- Fwd Fuselage Sensing Circuit Instrumentation 
- L.H. Wing Sensing Circuit Instrumentation 

- Vertical Fin Sensing Circuit Instrumentation 
- R. H. Wing Sensing Circuit Instrumentation 

- Teiemeter Power Control Instrumentation 

- Power Distribution and Control Instrumentation 
- Programmer Power and Control 

- Wing Vibrator Power arid Control 

- Telemetering Sensing Circuit Instrumentation 
- Flight Safety Circuit Instrumentation 


- Wire Recorder Circuit Instrumentation 


Package Installation - Telemetering 


Oscillograph Installation - Nose Section 


Inter Conn. Diagram - Experimeníal Flight Instrumentation 
Power Control 
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SECTION X 


‘MAINTENANCE AND SERVICING INSTRUCTIONS 
| 
NOTE | 


| 
Іп this Section certain portions of the test 
instrumentation system that require special 
maintenance and servicing are briefly! de- 
scribed. This Section will be геуівей ала 
enlarged as additional information is made 
available and need arises. For information 
on items of instrumentation equipment not 
considered here, refer to applicable Tech- 
nical Orders, vendors! bulletins, and/stand- 
ard instrument repair procedures. | 


| 
General - This Section will contain descriptive and instructive material 
on the various special components of the photographic, oscillographic, and 
telemeter recording systems, the wire recorder and associated equipment, 
and the wing vibrator and damper system parameter change control (pro- 
grammer) systems. At present adequate information is available on only 


the last two subjects, which are considered in subsequent paragraphs. 


Wing Vibrator System | 
General - (See Figure 10-1.) А hydraulically-operated wing vibrator 

is installed in each wing to provide means of inducing wing flutter under 
controllable conditions. The wing vibrator hydraulic system is independ- 
ent of the airplane's other systems, but the system pump is driven by the 
engine forward accessory pad. The wing vibrators may be operated at 

any frequency from 5 cps to 70 cps at engine speeds ої 2700 rpm апа аЪоур. 


The system controls.in the cockpit are described in Section 7.2.6, 


The system has the following major components: 
Variable Delivery Pump 


1 
2. High Pressure Filter 

3. High Pressure Relief Valve ` 
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High Pressure Accumulator 
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Engine Forward Accessory 


Hydraullc 
Pump 


Filter 


Relief Valve 


Low Pressure 


High Pressure Accumulator 
Accumulator 


Alr Gage 


Air 
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= D СЗ ج‎ 
Relief Valve 
[^em == 
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Pressure Control Servo Valves MM 
|| 
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Air Valve 
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Solenoid Valve 
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Wing Vibrators 


Figure No. 10-1. Wing Vibrator Hydraulic: System (Schematic) 
(Ref. 8-04780) 
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Solenoid Valve 

Préssure Control Servo Valves (2) 
Wing Vibrators (2) 

Low Pressure Relief Valve 

Low Pressure Áccumulator 


ШО Со 1 agi 
е - u о ° 


Variable Delivery Pump - А variable delivery hydraulie pump (New 
York Air Brake Co Р/М 66WE300) mounted оп the engine forward acces- 
sory pad as a maximum displacen:ent ої 0. 593 cu. in.rev. It develops 
1350 psi at full flow. In this system the pump develops 1500 psi at 
zero flow and 1450 psi at the maximum flow required for wing vibrator 
operation (2.5 gpm). The normal return pressure is 35 psi at the low 
pressure accumulator. The pump has a vent line, a bypass line (re- 
55 | | 
turning to the pump from beyond the low pressure accumulator connection) 
and pressure and return lines. The pressure, return, and by-pass lines 
are provided with quick-disconnect fittings to facilitate ground servicing 


and system operation by test stand power. 


High Pressure Filter - A filter (Purolator Products Co P/N 50815) 
capable of removing all foreign particles having two dimensions larger 
than 10 microns is installed in full-flow position|in the pressure line. 
The filter is located on the aft bulkhead of the left wheel well. It in- 
corporates relief bypass valves set to open if differential pressure at 
the filter exceeds 50(+5) psi. 


High Pressure Relief Valve - A relief valve (Vinson P/N A-6045-6-1600) 
connects the pressure line, upstream from the: „high pressure aceumu- 
lator, with the return line, downstream from the low pressure accumu- 
lator. In accord with values to which the stock valve has been specially 
reset, it cracks at 1750 psi, allows full relief flow at 1925 psi, and re- 
seats at 1575 psi. 


High Pressure Accumulator - An accumulator (Parker Appliance Co. 

P/N 1358-512457) having an air capacity of 25 cû. in. and a fluid capacity 
of 13. 3 cu. in. (at 1500 psi) is installed in the accessory compartment aft 
of the left wheel well. It is connected to the pressure line downstream 
from the high pressure relief valve and upstream from the solenoid valve. 
The accumulator has án AN6287-1 air valve andian air gage (U.S. Gauge 
Co P/N AW-1 7/8-17DGF-25) te faeilitate servicing and is precharged 
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Pressure Control Servo Valve , 
Right Wing Vibrator 
Wing Vibrator Hydraulic.System Components, 


Wing Vihrator Convrol Panel 
and Vibration Amplitude Meter 


Wing Vibrator Amplifier 
(Refer to Sheet 2) 


Pressure Con- 
trol Servo Valve 


Left Wing Vibrator 
Wing Vibration Amplitude 


and Vibration Decay Data | 
Source Pick-Up (left Wing Only) 


Wing Vibrator System Control (Button Switch on 
Control Stick) 


Figure Мо. 10-2. Wing Vibrator System Мајог Compoñents (Sheet 1 Of 2) 
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10-2. Wing Vibrator System Major Components - Vibrator Amplifier 


Figure No. 


Sheet 2 of 2 
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Solenoid Valve - A solenoid valve (Mar Vista | | Engineering, Inc P/N 
11660) CVAC VA-196, installed in the pressure line downstream from 
the high pressure accumulator, is opened when the wing vibrator 
hydraulic system switch on the vibrator control panel іп the cockpit 
is ON. It then routes fluid at operating pressure to the pressure 
control servo valves at the vibratogs. Іп closed pósition (switch OFF) 
the pump will be maintaining pressure with zero flow to the vibrators 
and approximately 0.36 gpm bypass flow through the bypass line. 

The valve is intended to assure stopping of the vibrators in event of 
a possible vibrator control emergency in which release of the vibrator 
control buttón on the stick fails to stop vibrator operation. It also 
serves to keep the wing vibrators in zero flow-zero pressure status 
when not in use. 


Pressure Control Servo Valves - Two pressure control servo valves 
(Standard Controls, Inc P/N PC-1) are installed, one near each wing 
vibrator, to control actuation of the vibrators. The servo valves 
respond to signals generated electronically by the wing vibrator control 
amplifiers monitored by the system controls in the cockpit. The 
servo valves operate in or out of phase with each other, depending 

on the position of the PHASE switch, put at the same frequency, and/or 
sweep of frequency, as determined by the cockpit controls, The servo 
valves function by regulating the pressure and pulsing the flow to the 
Six hydraulic cylinders in each vibrator. 


Wing Vibrators - A wing vibrator (CVAC P/N 8-02800) is installed 

in each wing forward of the outboard end of the elevon. (See Figures 
10-2 and 10-3.) Essentially, each vibrator is a four-pound weight 
located at the center of a wheel segment which is made to roll up and 
down against a vertical plane surface. The weight thus moves ver- 
tically up and downina straight line normalto the wing surface. The extent of 
movement at the minimum frequency(5 cps) is about three inches, Atmaxi 
mum frequency (70 срв) the weight moves approximately 0.002 inch. The 
rolling or rocking motion is induced in the wheel segment by hydraulic 
cylinders which exert force horizontally at each end of the segment. Two 
cylinders are installed within the wheel segment at each end and alternatel 
force is applied outward at each end of the segment. In order to damy 
residual cyclic tendencies-and cancelinertia forces an outer cyl 
at each end of the segment is connected hydraulically and operates 
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Figure No. 10-3. ‘Wing Vibrator (Shown оп; Test Bench with 
Cover Removed) 
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Wing Vibrators (cont) | 
in series with the inner cylinders at the opposite end of the segment. То 
keep the wheel segment in contact with the rolling surface the force 
applied by the inner cylinders always slightly exceeds the force applied, 
by the outer cylinder. The use of the wheel вертепі principle іп this 
instance is dictated by the necessity 01 separating the desired vertical 
forces of inertia which induce wing vibration from the unwanted vertical 
forces imposed by the accelerative and decelerative forces applied to 
the vibrator weight by the operating mechanism. This is accomplished 
by imposing the mechanical operating forces horizontally at each end of 
the wheel segment, that is, normal to the direction of vibrator move- 


ment, 
Ground Operation and Maintenance, Wing Vibrator System 
Initial Filling of System 


1. Disconnect pümp pressure line, return line, and bypass 
line at quick-disconnect fittings in compartment above left 
wheel well. 

Connect pump inlet line {о 1-1/2- inch tube size outlet on 
suction manifold of test stand (use either system). Main- 
tain 50 psireservoir pressure with reservoir selector valve 
closed to outlet, Open vibrator system solenoid valve. 
Connect a bleed valve and short section of hose to pump 
pressure line and another bleed valve and hose to bypass 
line. Crack bleed valves open. : 

With 50 psi reservoir air pressure maintained, open reser- 
voir selector valve to outlet. 

Close bleed valves when fluid stream becomes steady 

and free of air bubbles. 

Remove all hoses. 

Charge low pressure accumulator toj 13 psi air pressure. 
Charge high pressure accumulator to 750 psi air pressure. 
Adjust test stand pump to deliver 1500 psi pressure. 

Close flow control valve on test stand. 

Close reservoir selector valve to outlet. 

Using high*pressure hose, connect vibrator system pressure 
line to high pressure outlet line of test stand, 
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Initial Filling of System (cont) 


13. 


14. 


16. 


17. 


18. 
19. 


21. 
22. 
23, 
24. 
25. 


26. 
27. 


Using low pressure hose, connect return line of vibrator 
system to suction line of test stand. | 
With 50 psi reservoir pressure, open reservoir selector 
valve to outlet. 
Start test stand engine and build pressure to 1500 psi. 
Crack flow control valve and operate for two minutes, 
checking for system leaks. Bleed bypass line and all 
high points. 

After two minutes, open flow control valve slewly to 

full open position. Check for 1500 psi operating pressure 
on high pressure accumulator gage. . ‘Operate wing vib- 
rators as slowly as possible. 

At the end of ten minutes of operation shut off test stand 
engine. 

Close reservoir selector valve . 

Start test stand engine and check for air bubbles in flow- 
meter. 

Open reservoir selector valve, close flow control valve, 
and shut down test stand engine. 

After high pressure accumulator has'returned to 750 psi, 
close flow control valve and remove hoses. 

Connect a bleed valve and short section of hose to vib- 
rator system return line. 

After vibrator system components and fluid have re- 
turned to ambient temperature, bleed off fluid until 

low pressure accumulator gage reads 40 psi. 

Remove hose and bleed valve. 

Reconnect pump to system. 

Close vibrator system solenoid valve. 


Ground Operation of Fully Charged System 


1; 
2. 


3. 


Adjust pump on test stand to deliver 1500 psi pressure. 
Close flow control valve and open reservoir selector 
valve. 

Disconnect pressure line, return line, and bypass line 
to pump at quick-disconnect fittings in compartment 
above left wheel well. 
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10.3.2 Ground Operation ої Fully Charged System (cont) 


4. Connect high pressure hose from vibrator system 
pressure line to high pressure outlet line of stest 
stand. 

Connect low pressure hose from vibrator system 
return line to suction line of test stand. 

Open flow control valve and start test stand engine. 
Check low pressure accumulator gage! Pressure 
should not be below 35 psi. 


NOTE 
System is now ready for operation 


Close flow control valve. 

Remove hoses and reconnect pump to $ystem. 
Check low pressure accumulator gage after system 
components and fluid have returned to ambient tem- 
perature. Pressure shall not be less than 40 psi. 


10.3.3 System Servicing 


1. Service system when low pressure accumulator 
gage reads less than 35 psi with fluid at ambient 
temperature. 

2. Bleed fluid from system until there is|no fluid 
pressure, 

3. Fill system with fluid by hand pump until low pres- 
sure accumulator gage reads 40 psi. | 

4. Disconnect hand pump hose and reconnect system 
pump to system. 


Miscellaneous Instructions and Information 
1. The riveted nut plate at the forward end of the 
aceess door must be removed in order to insert 
the vibrator units into the wing structure. 


2. The wings have been modified to receive the 
vibrators, 
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10. 3. 4 Miscellaneous Instructions and Information (cont) 


| 3. Brackets 8-02831-9 and 8-02831-7 must be removed to 
pass the vibrator through the access door (refer to 
drawing number 8-02800). 

4, The above-mentioned brackets must be trimmed (on 
original installations) to fit between ribs. 

5.  СУАС bench inspection of vibrator units after each 
five-hour period of vibrator operation is recommended, 


Flight Programmer System Ground Servicing Instructions (See Figures 
10-4 and 10-5.) 


General - The flight programmer is а special unit which uses a 70mm, 
punched film tape to control circuits which parallel the circuits of the 
damper system parameter change control panels (programmer control 
panel and parameter change control panel) in the cockpit. The program- 
mer and associated relay box are installed in the missile bay. They 
require servicing and checking prior to each flight in which programmer 
operation is contemplated. A tape must be specially prepared for each 


| 
| different flight program. The tape-punching unit conforms to CVAC 
| drawing number 8-01702. 

| 


Programmer Pre- Flight Preparation 
NOTE 


The programmer must be prepared prior to flight 
if its use is contemplated during the flight. На 
change ої program is required, а new or modified 
tape must be prepared. After each flight the tape 
must be returned to its starting position in order 
to repeat the program in a subsequent flight. 


10. 4.2.1 To load the flight programmer with a prepared tape, proceed as follows: 
1. Remove programmer cover plate by removing ten (10) 
screws. 


2. Remove brush assembly by removing'two (2) screws. 
3. Position programmer so that cable plug faces operator. 
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Fllght Programmer ~ Viewed From Servicing Side 


Figure No, 10-4. 
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Figure No. 10-5, Flight Programmer 
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Figure No. 10-6. 
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Figure No, 10-7. Damper System Parameter Change Control 
Relay Box (On Lower Side of Recorder 
'Control Panel Box - Pilot's Right Con- 


sole) 
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10.4.2.1 (cont) 


4. Fasten end of film to right reel with scotch tape. 
Wind all film on right reel. 

9. Thread tape between guide bars, over sprocket, and 
under plastic roller. 

6. Fasten beginning of tape to left reel with scotch 
tape. 

7. Replace brush assembly and line up contacts with 
guide holes in tape so that contacts are centered 
on corresponding holes in tape before brush assembly 
is tightened in place. 
At programmer control panel in cockpit, turn PRO- 
GRAMMER POWER switch to ON position and PRO- 
GRAMMER-MANUAL switch to PROGRAMMER. 
Check lights on programmer relay box. The two red 
lights should be lighted when the programmer is in 
standby status and the positions of the 'time constant' 
and 'gain' stepping relays correspond to the demands 
of the taped program. If both red lights аге not оп, 
step the corresponding relays around until the lights 
are both on, by shorting the 'time constant' and 'gain' 
contacts onthe programmer to ground. 
Check that the parameter change control panel relay 
box is on position No. 1, by shorting the 'step' con- 
tact to ground and observing that the No. 1 parameter 
control moves. If some other parameter control 
moves instead of No. 1, step the parameter change 
control panel relay box to No. 1 position by shorting 
the 'parameter‘ contact to ground. 
Operate the flight programmer from the cockpit con- 
trols through the first step (first step is always a test 
step, not a flight program step, punched in the tape) 
which allows the film to zero itself on the start of 
the first programmed step. Check operation of the 
programmer during the test step. 
Reinstall programmer cover. 


NOTE 


The tape can be rewound for a repeat of the pro- 
gram by removing the brush assembly, freeing 
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10.4. 2. 1 (Cont) 


the tape from Ше sprocket teeth, and rewinding 
the tape manually back onto the right reel. 


Instructions for Operating Flight Programmer Tape Punch. 


General - A special рипећ (СУАС P/N 8-01702) is provided 
for the preparation of flight programmer tapes. The punch is 
used to punch holes in 70 mm film which allow electric contacts 
to close in the flight programmer. The location and length of 
holes determines the program that the flight programmer will 
follow during operation. (See Figure 10-8.) 


Tape Requirement:- Use 70 mm film with standard sprocket per- 
forations along the edges. This film must be free of emulsion or 
other materials that might prevent electrical contact when used in 
the programmer. 


10. 4.3.3 Loading Tape Punch - To load the tape punch, place punch so that 
the dial faces the operator, and wind film on right hand film spool. 
Use scotch tape to fasten film to spool at start and wind spool 
clockwise as the tape is put on the spool. After the tape is loaded 
on the spool, thread the tape through punch die, over the toothed 
drive sprocket and under the plastic guide roller to the take-up 
spool. Fasten the tape to the spool with scotch tape. 


To set up Zero Point on Tape - After loading tape, turn dial clock- 

wise until the red line appears on the end face of the drive sprocket. 
Set dial at zero, so that red line is close to vertical position. 

Tape is now at a zero reference point. Reset Veeder Root Counter 

to zero. Use hand punch and punch a hole on channel 14, which is 

a spare channel. The forward edge of the punched hole now repre- 

sents zero on the tape. 


10. 4.3. 5 To Punch Tape - The time at which all holes in the tape allow 
electrical contact is shown in seconds by the dial setting when a 
hole is punched. When the tape is used in the programmer, the 
holes break electrical contact at a time that is .270 sec. less than 
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Figure №. 10-8. Flight Programmer Tape Punch 
(Ref. 8-01702) 
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FORM 1212 


the dial setting shown when the punch cuts the tape. Because of 
this, the program made up for actual contact times must be mod- 
ified when cutting tape so that each contact length is set up on the 
punch dial .270 less than the electrical time. 


To Make Continuous Contact - To make any continuous contact time, 
it is necessary to put webs along the contact hole for structural 
strength. This is possible because of double contacts which are 
used on the programmer. It is possible to make electrical contact 
across any webs less than .100 inches wide. To put a standard 
Structural web in the tape, move the tape .250 on the dial from the 
last punch and then continue punching as before. Structural webs 
Should start at every whole sec. setting and .5 sec. setting on any 
contact times that last over 1.5 sec. Use of webs also reduces 

the amount of punching required. The minimum pulse that the pro- 
grammer can make is .300 sec. This is due to the use of two con- 
tact wires on the programmer. Any holes punched in the tape that 
are less than .3 sec. long result in two short pulses. For standard 
pulses of short length, operate the punch at the correct time setting 
on the dial for the start of the pulse, then move the dial setting 
.020 for a pulse .310 long on the programmer. 


To Reposition Tape - To relocate tape correctly if, for some reason, 
it has to be relocated on the drive sprocket, use the start of a 

hole in the tape which has a known location on the tape. When the 
forward edge of the hole is lined up with the forward edge of the 
metal punch die plates, the dial reading should be .410 more than 
the actual hole location on the tape. 


To Free Tape From Punch Die - И, for some reason, the tape 
jams in the punch die, the die can be taken apart by removing the 
four screws fastening the die to the ршфһ assembly and then pushing 
out the four locating pins which line up the two parts of the die. 
Jamming may occur if a hole is poorly punched; i.e., was not 
completely cut from the film. 


Tape Rework - If a hole is accidentally cut into the film at a plac 
that should not have a hole, ог if a hole needs reduction in size, 


CONFIDENTIAL 


SECURITY INFORMATION 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE X = 20 
SAN DIEGO DIVISION REPORT NO. %С-8-051 
MODEL 8 
DATE ] Oct 195 


CONFIDENTIAL 


SECURITY INFORMATION 


10.4.3.9 (Cont) 


10.4.3.10 


FORM 8 


use of ordinary scotch tape applied to both sides of the tape over 
the hole needing correcting will be satisfactory. 


Check of Punched Tape - After completion of the tape, checks may 
be made of it by visually comparing the tape with the program. И 
the lengths of holes are checked with a scale it is necessary to 
recognize that the starts of all holes are the same as the program, 
while the ends of all holes are .119" before actual end of contact 
when in use on the programmer. This is due to the double contacts. 
Punch Operation Reference Table 

Time (t) Dial Settinz (N) 
t(on) = t 


(он) = t - .290 

t = 1.000 

t = 10,000 

t = 5.000 

t= .500 

Standard Web ton + · 250 (web = .079") 


Min. Pulse Length = .308 Non to Non + -018 
(use N + .020) 


Time (t) Tape measurement (with 
scale) (L) 


t(on) L зі 


t(off) L = t .119 


Distance from No, to forward edge of die plate = (Non + .410) dial 
setting 


Channel 14 spare channel - use for time references for tape 
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Purpose 


Gain adjustment Тог 
input signal 


Time constant adjust- 
ment input signal 


Motor Control 


Spare 


Yaw signal selection 


Pitch signal selection 


Spare 
Spare 


4100V signal for input 
to control surfaces 


Step - adjusts а select- 
ed parameter control to 
different positions 


Home-returns selected 
parameter control to 
initial 1st position 


Type Hole in Tape 


· 310 pulse for each 
step 


1.000 hole in tape 
to stop motor 


Cut hole for length 
of time yaw signal 
is to exist at time 
it is to ocuur 


Cut hole for length 
of time pitch sig- 
nal is to exist at 

time it is to occur 


Cut hole for length 
of a time that - 
polarity signal is 
desired 


.310 pulse for each 
step 


. 310 pulse 


Notes 


After 4 pulses return 
to first position with 
8 pulses 


Motor runs ії no hole 
is in tape 


Use .25 webs in tape 
on long pulses 


4100 volts signal exists 
when no hole is in film. 
Make pulse .2 sec. 
longer than pitch or 
yaw pulse 


After 5 pulses return 
to first position with 
two pulses 
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Purpose Type Hole in Tape Notes 


Parameter-selects para-  .310 pulse for each After 10 pulses return 
meter to be "stepped" position to 1st position with 2 
or "homed" pulses 


Spare 


Time reference Single punch at a Used to reference time 
time reference on tape when punching 
tape only 
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PROCUREMENT AND PARTS LIST 


General - The following lists show, under three major headings: (1) 
instruments and associated equipment procured through Edwards Air Force 
Base; (2) instruments and associated equipment procured directly from 
vendors by Convair; (3) the major components, including instruments, 
special operating units, and data source units, actually installed or to be 
installed in the airplane for Phase I and Phase II flight tests. This section 
concludes with a list of the vendors! names and addresses. 


Government Furnished Parts Procured from Edwards Air Force Base: 


QTY 
DESCRIPTION PART NO. ORD'D 


Voltage Oscillator 

TOE-27 (Bendix) 557754-13 
Plus or Minus 7 1/2% 

1.3 Кс Band 


Voltage Oscillator 

ТОЕ-27 (Вепах) 557754-11 
Plus ог Minus 7 1/2% 

1.7 Kc Band 


Voltage Oscillator 

ТОЕ-27 (Bendix) 557754-15 
Pius or Minus 7 1/2% 

5.4 Kc Band 


Voltage Oscillator 

ТОЕ-27 (Bendix) 557754-16 
Plus or Minus 7 1/2% 

7.35 Кс Band 
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DESCRIPTION 


Voltage Oscillator 
TOE-27 (Bendix) 
Plus or Minus 7 1/2% 
10.5 Kc Band 


Voltage Oscillator 
ТОЕ-27 (Bendix) 
Plus or Minus 7 1/2% 
14.5 Kc Band 


Voltage Oscillator 
ТОЕ-27 (Bendix) 
Plus or Minus 7 1/2% 
1.3 Kc Band 


Voltage Oscillator 
ТОЕ-27 (Bendix) 
Plus or Minus 7 1/2% 
1.7 Kc Band 


Voltage Oscillator 
ТОЕ-27 (Bendix) 
Plus or Minus 7 1/2% 
2.3 Kc Band 


Voltage Oscillator 
TOE-2" (Bendix) 
Plus or Minus 7 1/2% 
3.0 Kc Band 


Voltage Oscillator 
TOE-2" (Bendix) 
Plus or Minus 7 1/2% 
3.9 Kc Band 


PART NO. 


557154-17 


957754-19 


557754 


557754-1 


997754-2 


057754-3 


557754-4 
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DESCRIPTION PART NO. 


Voltage Oscillator 

TOE-17 (Bendix) 521960 
Plus or Minus 7 1/2% 

22 Kc Band 


Voltage Oscillator 

TOE-17 (Bendix) 421950 
Plus or Minus 7 1/2% 

30 Kc Band 


Voltage Oscillator 

ТОЕ-17 (Bendix) 421960 
Plus or Minus 7 1/2% 

40 Kc Band 


Inductance Oscillator 

TOL-5 (Bendix) 533220 
Plus or Minus 7 1/2% 

1.3 Kc Band 


Inductance Oscillator 

TOL-5 (Bendix) | 533220 
Plus or Minus 7 1/2% 

1.7 Kc Band 


Inductance Oscillator 

TOL-5 (Bendix) 533220 
Plus or Minus 7 1/2% 

2.3 Kc Band 


Inductance Oscillator 

TOL-5 (Bendix) | 533220 
Plus ог Minus 7 1/2% 

3.0 Кс Band 
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DESCRIPTION 


Inductance Oscillator 
TOL-5 (Bendix) 

Plus or Minus 7 1/2% 
3.9 Kc Band 


Inductance Oscillator 
TOL-5 (Bendix) 

Plus or Minus 7 1/295 
5.4 Kc Band 


Inductance Oscillator 
TOL-5 (Bendix) | 
Plus or Minus 7 1/2% 
1.35 Kc Band 


Inductance Oscillator 
TOL-5 (Bendix) 

Plus or Minus 7 1/2% 
10.5 Kc Band 


Inductance Oscillator 
TOL-5 (Bendix) 

Plus or Minus 7 1/2% 
14.5 Ke Band 


Resistance Bridge 
Oscillator TOR-6 


(Bendix) Plus or Minus 7 1/2% 


3.0 Ke Band 


Resistance Bridge 
Oscillator TOR-6 


(Bendix) Plus or Minus 7 1/2% 
3.9 Ke Band 


PART NO. 


933220 


933220 


533220 


533220 


533220 


558466-4 


558466 
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Resistance Bridge 

Oscillator TOR-6 

(Bendix) Plus or Minus 7 1/2% 
9.4 Kc Band 


Resistance Bridge 

Oscillator TOR-6 

(Bendix) Plus or Minus 7 1/2% 
7.35 Ke Band 


Resistance Bridge 

Oscillator TOR-6 | 
(Bendix) Plus ог Minus 7 1/2% 
10.5 Кс Вапа 


Resistance Bridge 

Oscillator TOR-6 

(Bendix) Plus or Minus 7 1/2% 
14.5 Kc Band 


Reactance Oscillator 
TOX-5 (Bendix) 

Plus or Міпив 7 1/2% 
3.0 Кс Band 


Reactance Oscillator 
TOX-5 (Bendix) 

Plus or Minus 7 1/2% 
3.9 Kc Band 


Reactance Oscillator 
TOX-5 (Bendix) 

Plus or Minus 7 1/2% 
5.4 Kc Band 


PART NO. 


558466 


958466 


958466 


558466 


421135 


421135 


421135 
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Reactance Oscillator 
TOX-5 (Bendix) 

Plus or Minus 7 1/2% 
7.35 Кс Band 


Saturable Reactor 
TTI-1 (Bendix) Plus or Minus 7 1/2% 
Use with 3.0 Kc TOX-5 


Saturable Reactor 
TTI-1 (Bendix) Plus or Minus 7 1/2% 
Use with 3.9 Kc TOX-5 


Saturable Reactor 
TTI-1 (Bendix) Plus or Minus 7 1/2% 
Use with 5.4 Ke TOX-5 


Saturable Reactor 
TTI-1 (Bendix) Plus or Minus 7 1/2% 
Use with 7.35 Кс TOX-5 


XTAL Controlled Trans. TXV-13 
(Bendix) 214-235 Mc 

Tuned to 234 Mc 

Tuned to 228 Mc 


Power Amplifier TAV-1 
(Bendix) 214-235 
Mc 15 Watt 


Power Amplifier TAV-2 
(Bendix) 100 Watt 


Mounting Unit TJS-2 
(Bendix) 


PART NO. 


421135 


412460 


412460 


412460 


412460 


557731 
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Mounting Unit TJS-4 TCAA-NL 
(Bendix) Bendix 420260 


Mounting Unit TJS-6 NTCAA-NL 
(Bendix) Bendix 420320 


Mounting Unit TJS-8 ТСАА-МІ, 
(Bendix) Bendix 420340 


Bridge Balance TRR-2A 533560-4 
(Bendix) 533604-2 


Accelerometer TTG-2 
(Bendix) 0-30g 472350 
10.5 & 14.5 Kc Band 


Accelerometer TTG-2 TCAA-NL 
(Bendix) Plus or Minus 10G Bendix 472350 
1 оп 5.4, 2 оп 7.35, & 1 on 

10.5 Кс Вапа 


Altitude Gauges ТТР-8 
(Bendix) 0-10,000 ft 420830 
Use on 3.0 & 3.9 Kc Band 


Altitude Gauges TTP-8 
(Bendix) 0-60,000 ft 420830 
Use on 3.0 & 3.9 Kc Band 


Pressure Gauges TTP-9 
(Bendix) 0-20 psig 421710-3 
Use on 1.7 to 14.5 Kc Band 


Pressure Gauges TTP-9 


(Bendix) 0-50 psig 421710-5 
Use on.3.0 to 7.35 Kc Band 
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Pressure Gauges 
TTP-9 (Bendix) 0-100 psig 421710-6 
Use on 1.3 to 7.35 Кс Band 


Pressure Gauges 
TTP-9 (Bendix) 0-200 psig 421710-7 
Use оп 1.3 to 7.35 Кс Band 


Pressure Gauges 
TTP-9 (Bendix) 0-5 psig 421710-1 
Use on 1.3 to 7.35 Ke Band 


Pressure Gauges 
TTP-9 (Bendix) 0-10 psig 421710-2 
Use on 1. 3 to 7.35 Кс Band 


Commutator TSC-26 

(Bendix) 2-pole 557730 
30 Contact non-shorting 

2.5 RPS, 27.5 V Drive 


Antenna Coupler 
TNC-12 (Bendix) 558017 
Must be rated at 100 Watts 


Resistance Bulbs 16-1S115-1 
TransSonics, 0-125°C 
2 Units of 2 in Series 


Resistance Bulbs 16-18115-1 
Trans-Sonics, 0-250°С 


Resistance Bulbs 16-3-5115 
Trans-Sonics, 0-500" С 
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Resistance Bulbs 16-3-8115-3 


Trans-Sonics, 0-1000°С 


Resistance Bulbs 16-3-S115-4 
Trans-Sonics, 500-1000°С 


Resistance Bulbs 21-11 
Trans-Sonics, 0-100"С 


Resistance Bulbs 21-12 
Trans-Sonics 0-250?C 


Resistance Bulbs 21-13 
Trans-Sonics, 0-500°С 


Pressure Gauges 


P-24-15A-15K (Statham) 
0-15 psia 0-1 Volt output 


Pressure Gauges 
Р-24-50А-15К (Statham) 
0-50 psia 0-1 Volt output 


Pressure Gauges 
P-24-100A-15K (Statham) 
0-100 psia 0-1 Volt output 
Pressure Gauges 
P-24-200A-15K (Statha m) 
0-200 psia 0-1 Volt output 
Indicator, Airspeed F-1 
Altimeter, C-12 


Clock, Large Jaeger, 
8 Day-Sweep Second 


Р-24-15А-15000 


6034-1432-22B-A-A1 


6025-671BK-010 


6223-3860 
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Digit Counter, Veeder Root, 


Electric 24V DC 6 Digit, 
Form B-124806 


Pygmy Autósyn XMTR 
0-360? Pioneer 
AY503-4-A1 Series 


Indicator, Gyro 
Horizon, H2 


Autosyn Ind. Large 
Dual, 0-360? 


Above rec'd. as 0-10 


Autosyn Ind. Large 
Single, 0-360? 


Above rec'd. as 0-10 


Absolute Press. Ind. 
0-200"Hg Sensitive 


Above rec'd. as 


Gage Manifold Press. 
0 to 200"Hg Sensitive 


Gage Manifold Press. 
О to 200"Hg Sensitive 


Gage Manifold Press. 
0 to 200"Hg Sensitive 


Gage Manifold Press. 
0 to 200 "Hg Sensitive 


PART NO. 
6101-NL-P or 
B 124806 


2334-NL-AY- 


503-4-А1 


6140-65070 


2334-NL 


2334-NL 


6125-A38K-06 


6134-838K -3-06 


6134-838K -3-011 


6134-838K-10-06 


6134-838K-06 
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Gage Oil Press. Direct 
Reading, Dual 0-200 psi 6130-6760-160 


Gage Ой Press. Dual 
3 & 4, 0-200 psi 6114-10226-A34 


Тасћ Indicator 
0 to 4200 RPM 
E9A Converted 6119-8DJ13AAS 


Tach Generator 
0 to 4200 RPM 6119-2CM5AEN 


Temp. Ind. C/A Dual 
0 to 1000°C 
(Received as Single) ` 6126-20B7W 


Temp. Ind. Resistance 

Minus 50 to 150°C 6145-110077 
6111-2-22-22 

(Received as Minus 70) 


Temp. Bulbs (Short) 6103-AN5525-1 
Res. -50 to 150°C 


Temp. Ind. Resistance 
-60 to Plus 60°C 
C-10 Modified 6126-46B21 


(Above part rec'd Minus 70) 
Ind. Thermometer 


C-10 Modified 
-60° to -60°C 6145-102330 
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Temp. Bulb (Short) 
Res. -60 to plus 60^C 6103-AN5525-1 


Machmeter, .5 to 1.5 6025-950CU8-03 
Temp. Ind. OAT 

Resistance -70 to 6126-46B21 
Plus 70°C, C-10 


Temp. Bulb, Resistance 
Type -70 to 150"С 6103-AN5525-1 


Shield Free Air Probe 6101-NL 


Automax 35MM Camera 
Automax Model "а" 


Complete w/wide angle lens & 
400" Magazine, Taylor,Hobson 
Lens F2 Panchro, Bell & Howell 
Catalog #04921 


Above Rec'd. as: 


Camera Automax 
Recording Silent Line 
Operation 2900-NL -00085 


Lens Ав5у. F2.3 Focal 

Length 22MM 2900-454830 
Magazine 35MM 400' 

Spares for Ашотах Cameras 


Magazine Assy. Camera 
400' Cap Mitchell 2900-517000 


Accelerometer, Angular 
Statham - АА5-1.5-325 TCAA-NL 
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Accelerometer, Angular, 
Statham, 3 Radians 
SEC/SEC 


Accelerometer, Angular 
Statham, AA5-11-325 


Position XMTR, EAFB, 
Keene Transducer 

120 Ohms 

(Rec'd. as Transposer) 


Oscillograph Recorder 
Consolidated Engr. 
Mod. 5-114P3 (28 V DC) 


Above Rec'd. as: 


Oscillograph Recording 
18 Channel, Model 5- 
114P3, 28V DC ТСО2-НІ, 


Oscillograph Recording 
24 Channel, Моде! 5- 
114P3-26, 26V DC 


Oscillograph Recorder 
18 Channel, Model 5- 
114P3, F/24-28V DC ТСАС- КІ, 


Galvonometers 
Consolidated Engr. 
Type No. 7-318 - "G" 
Loading 
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Galvonometers 
Consolidated Engr. 
Type Мо. 7-223 


Galvonometers, Consolidated 
Engr. Type Мо. 7-216 - "С" 
Loading 


— R و و‎  — —- v —— — ي‎ лае 


Amplifying System 
Consolidated Engr. 
System D #8-D-11 


Take-UP & Feed Magazine 
Consolidated Engr. Corp. 
No. 28998 


| Above Rec'd as: 


Має. Film Oscillograph 
125" Cap. TCAA-NL 


Remote Contr. Unit Osciliograph, 
Type 11-107, Comp. w/cable ТСАА-МІ, 


Can Film Oscillograph 
w/Spare Spool ТСАА-МІ, 


Autosyn Transmitter 
0-50 Psi 6134-7700-15-A5-2 


Indicator, Autosyn Sing le 
0-50 Psi 6134-6400A15B1A2 


Kollsman Visual 
Accelerometer 6024-691BK-03 
-5G to +12G Model X 1089 
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Galvonometers, Specially 
Balanced for "G" Loading 
(Cons. Engr. Corp.) Type 7-215 


Autosyn Pressure 
Transmitter - 0-2000 Psi = 
(ЕсИрзе Pioneer) Type 7600-29-Аб 


Thermocouple Indicator, 
0-1000°C (3-1/4" Dual) 
Chromel/Alumel 6121-76B32 


Thermocouple Indicator, 
-50 to +15070 (3-1/4" Single) 
Iron/Constantan 6126-49B16 


Accelerometer, 
-4 - x10g 6034-3419-5A-A1 


Adiabatic Temp. Probe 
-70°C to + 170°C Model 4915A 
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Voltage Oscillator 
Terrier Special 

Plus or Minur 7 1/2% 
(2.3 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Terrier Special 

Plus or Minus 7 1/2% 
(3.0 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Terrier Special 

Plus or Minus 7 1/2% 
(3.9 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Terrier Special 

Plus or Minus 7 1/2% 
(5.4 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Terrier Special 

Pius or Minus 7 1/2% 
(7.35 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Térrier Special 

Pius or Minus 7 1/2% 
(10.5 Kc Band) 

(0-1V Input) 


Government Furnished Parts Procured from Vendors 


PART NO. 


Model 970-23 


Model 970-30 


Model 970-39 


Model 970-54 


Model 970-735 


Model 970-105 
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Voltage Oscillator 
Terrier Special 

Plus or Minus 7 1⁄2% 
(14.5 Kc Band) 

(0-1V Input) 


Voltage Oscillator 
Terrier Special 

Plus or Minus 7 1/2% 
(22 Kc Band) 

(0-1V Input) 


Oscillator Mount 


Pressure Gauge 0-15 lbs 
Per Sq. Inch Absolute 


Pressure Gauge 0-50 lbs 
Per Sq. Inch Absolute 


Pressure Gauge 0-100 lbs 
Per Sq. Inch Absolute 


Pressure Gauge 0-200 lbs 
Per Sq. Inch Absolute 


Autosyn Transmitter 0-360* 
(Precision Type) 26V AC 400 Cycle 


Autosyn Pressure Transmitter 
0 to 5000 ibs рег sq. inch PSI 
26V AC, 400 cycle 

Rate Gyro 


Rate Gyro 


PART NO. 


Model 970-145 


Model 970-220 


971 Model 


41146-А-1.5-0.5 


41146-А-5-0.5 


46129-А-10-0.5 


46129-А-20-0.5 


Туре 


АУ2015-3-В 


1600-23-A5-1A 


Model 3611F-300-20 1 


Model 3611 F-25-20 1 
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Rate Gyro Model 3611F -60-20 1 


Vertical Gyro Model 3111- 
5(2000-Ohms) 


Directional Gyro ^ Model 3211N- 
5(2000-Ohms) 


Accelerometer A33-10-120 


Accelerometer А17-5-120 


Rectifier Regulator DE-6-40 
400 Cycle, 6V 40 Amp 
1 place 


250' Takeup & Feed ` Type 21640 
Magazine (High G) 


Galvonometers (Dummy) Type 9191 
Galvonometers (Dummy) Type 15674 


Galvonometers (Dummy) Type 19164 
Reference 


Direct Current Microammeter 
Range: 0-200; 3" Sq instrument Catalog No. 
Point Swing 250" 541 x 28 or 


Model 431 -Direct (Alternate for 
Current Microammeter above) No. A74 x 4 
Range: 0-200: Scale 

Div. - 40, Approx. 

Resistance 1 330 ohms 

Type 1 Round 3 1/2" 

Flush (White face, Blac k numerals & 
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Radio Frequency Power Type 865-B 
Amplifier, 215-235 MC 


Transmitter Crystal Control 
Frequency Type 960 234-МС 


Commutator, Gating Unit 
2 1⁄2 Rev. Per. Sec. Type 885 


Dynamotor Type 870 


Dynamotor Type 906A 


52 Gals. Per Minute 
Potter Flowmeter 
Airborne, Two (2) 
Complete Systems 


Consisting of: 

2"(Inch) Sensing Unit 
Stainless Steel with 
AND-10056 End Fittings 


With Model #19, Rate & 
Totalizer Indicators 


With Model 420, Rate & 
Totalizer Indicators 


One Hundred (100) 
Cycle Calibrator 
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Strain Gauges 
Type А-1 


Strain Gauges 
Type A-5 


Strain Gauges 
Type AR-1 


Strain Gauges 
Type AB-3 


Strain Gauges 
Type AB-7 


Strain Gauges 
Type A-21 


7" x 250' Eastman 
Linagraph #809 Paper 
For Magazine #21640 


7" x 125' Eastman 
Linagraph #809 Paper 
For Magazine #28998 22083 


110 Volt Single Phase 

400 Cycle, Input Power ТАУ-2/ТХУ-13 
Supply, Ref: 559661 

(Power Supply For 

Bendix TAV-2 Unit) 


Pressure Pickups Туре 
Р81-15А-120 


| Pressure Pickups Type 
| P81-30A-120 
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26 Gals. Per Minute 
Potter Flowmeter 
Airborne One (1) 
Complete System 


Consisting of: 


One (1) Inch Nominal 
Tube Size Stainless 
Steel Sensing Element 
with AND-10056 End 
Fittings 


With Model 419, Rate 
& Totalizer Indicator 


With Model 420, Rate 
& Totalzier Indicator 


One Hundred (100) 
Cycle Calibrator 


Sound Recorder 
10 1/4" x 6" x 6" = Size 
operates 27V DC 2.5 Amp 


Mounting 


Magazine, Size 
8 3/8" x 3 1/2" x 13/8" 


Control Panel Size 
25/8"x411/16"x 5" 


RD106/ANH-2 


MT-1081/ANH-2 


MX-1330/ANH-2 


C1051/ANH-2 
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Recorder Reproducer 
(Modified to play 

back Recordings made on 
RD106/ANH-2) 


8,000 Ohm Sector 
Potentiometer, 60? 


One (1) Million Sweep Unit 


2,000 Ohm 
Potentiometer 


2,000 Ohm Rectilinear 
Potentiometer 


Flush Temp. Bulb 
Type B-1 


Diplex Antenna Coupler 
100 Watt Model TNC-12 


0-250? C. Resistance 
Bulbs, Trans-Sonics 


Resistance Bulbs 
Range: 0-250"С 


Digipot 
(with Stepper) 
Absolute Press. Gauge 


Plus or Minus 1% One 
(1) Rev. 210 In. HG 


Miniature Chopper 
DC Amplifier 


PART NO. 


Model 260 


Model SF-6 


Model R. E. 


Type L. E. 83 


135707 
558017 
Modified 
21-12 

Type 16-1-1 


Type 
1100-5-2000 


Model 838K 
10-022 


Model 55A 
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Pressure Pick-up, Range 
Plus or Minus PSI 
Differential Max. Line 
Pressure 50 PSI 


Pressure Pick-up, Range 
20 PSI Absolute 


Linear Accelerometer 
Linear Accelerometer 


T 2.3 35 MM Speed 

Pahcnro Lens (Taylor, 

& Hobson) To be used on 
Automax Model "G" Camera 


14" x 16" x 1/4" Front Surface 
Aluminized 100% Mirror. Pro- 
tective Coating Silicon Monoxide 
on 1/4" Plate Glass (Select) 


Vertical Velocity Pick-ups - 
Type 4-106V (Speery M.I. T.) 


Amplifier, 6.3 V Filament Input 
from 30 ohm Galvonometer (60 


micro-amperes across 30 ohms) 
5-70 CPS 


Magnesyn Pressure 
Transmitter, Absolute 
10 to 100" HG 


Magnesyn Indicator 


PART NO. 


4-312-10D-350 


4-312-20A-350 
A17-5-120 


A17-2-120 


В.Н. #04921 


Type 4-106V 


Model 2607 


22200-3-А5 


21100-19А 
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DESCRIPTION PART NO. 


Autosyn Indicator Type 6800 
or 


Type 6801 


Type 
А17-6-120 


Accelerometer 
+6 G to -2 G 


Accelerometer 
+2 G to -2 G 


Type 
A17-2-120 


Suction Gauge 
0-10" на 


AW-1 1/8 - 
21-AK2 


Galvonometers 
Specially balanced for 
"G" Loading Type 7-215 
Midwestern 
Galvonometers 


(Alternate for 
above) Type 
109-100 


Autosyn Pressure 
Transmitter 0-2000 PSI 


Type 7600- 
29-A8 


Adiabatic Temp. Probe 


-70°C to +170°C Model 4915A 


Parts List - The parts listed on the following pages (XI-25 through XI-31) 
show the test instrumentation parts installed,or to be installed, in the air- 
plane. (As specified at date of this Report). 
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Junction Вох "Є" E ND 
Set No. 


Junction Box "С" 
Set No. 


TM 
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13 
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16 
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14 
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NO. 1 OSCILLOGRAPH PROCUREMENT 


INSTRUMEN T 


Description 


Digipot 

Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 


Longitudinal Accelerometer 


Vertical Accelerometer 
Vertical Accelerometer 
Vertical Accelerometer 


Lateral Accelerometer 
Lateral Accelerometer 


E N 


Description 


Digipot 

Position Transmitter 
Position Transmitter 
Position Transmitter 


Transducer 


Strain Gage Resistance Bridge 


Position Transmitter 
Position Transmitter 
Angular Accelerometer 


Absolute Pressure Pickup 


Yaw Rate Gyro 


Absolute Pressure Pickup 


Airstream Detector 


Directional Gyro 


D 


— 


р» рр» р» р» РР >Р р» р» р» р» 


. 2 OSCILLOGRAPH PROCUREMENT 


Part Мо. 


1100-5-2000 
SF-6 

SF-6 

RE-83 


RE-83 


LE-83 

LE-83 
AA5-1-5-325 
P81-15A-120 
3611-F-80-2-5 
P81-30A-120 
SLZ 2017 


3211 N-5 
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SR-4 Type AB-7 


Vendor 


Wright Engr. Со. 

Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 
Statham Laboratories 


Statham Laboratories 
Statham Laboratories 


INSTRUMENT 


Vendor 


Wright Engr. Co. 
Galetronics Inc. 
Galetronics Inc. 
Galetronics Inc. 


Galetronics Inc. 
Baidwin Lima Hamilton 
Galetronics Inc. 
Galetronics Inc. 
Statham Laboratories 
Statham Laboratories 
Giannini Instru. Co. 
Statham Laboratories 
Specialties Inc. 


Giannini Instru. Co. 
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NO. 3 OSCILLOGRAPH PROCUREMENT 


Junction Box "G" END INSTRUMENT 
Set No. Description Part No. Vendor 


71 Digipot 1100-5-2000. Wright Engr. Со. 
TM 28 Position Transmitter SF-6 Galetronics, Inc. 
27 Position Transmitter SF-6 Galetronics, Inc. 
25 Position Transmitter SF-6 Galetronics, Inc. 
26 Position Transmitter SF-6 Galetronics, Inc. 
24 Position Transmitter LE-83 Galetronics, Inc. 
23 Position Transmitter LE-83 Galetronics, Inc. 


Transducer RE-83 Galetronica, Inc. 
Strain Gage Resistance Bridge SR-4 Type AB-? Baldwin Lima Hamilton 


Pitch Rate Gyro 3611 F-60-25 Giannini instru. Co. 
Angular Pitch Accelerometer AA-5-11-325 Statham Laboratories 


Vertical Gyro 3111 N-5 Giannini Instru. Co. 


Airstream Detector SLZ 2017 Specialties, Inc. 
Airstream Detector SLZ 2017 Specialties, Inc. 


NO. 4 OSCILLOGRAPH PROCUREMENT 
Junction Box "G" END INSTRUMENT 
Set No. Description Part No. Vendor 
Digipot 1100-5-2000 Wright Engr. Co. 


Position Transmitter SF-6 Galetronics, Inc. 
Position Transmitter SF-6 Galetronics, Inc. 


Position Transmitter LE-83 Galetronics, Inc. 
Position Transmitter LE-83 Galetronics, Inc, 


Transducer RE-83 Galetronics, Inc. 
Strain Gage Resistance Bridge SR-4 Type АВ-7 Baldwin Lima Hamilton 


Roll Rate Gyro 3611F-300-20 Giannini Instru. Co. 
Angular Roll Accelercmeter АА5-11-325 Statham Laboratories 


Vertical Gyro 3111 N-5 Giannini Instru. Co. 
Position Transmitter LE-83 Galetronics, Inc. 
Position Transmitter LE-83 Galetronics, Inc. 
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NO. 1 TELEMETER PROCUREMENT 
Frequency Segment END INSTRUMENT 
Ke No. Description Part No. Vendor 
2.3 Position Transmiiter SF-6 Galetronics, Inc. 
3.0 Vertical Gyro 3111-5 Giannini Instru. Co. 
3.9 Potentiometer Transmitter 47146-A-1.5 - 0.5 Giannini Instru. Co. 
9.4 Position Transmitter 3F-6 Galetronics, Inc. 
Ч. 35 Position Transmitter SF-6 Galetronics, Inc. 
10.5 Digipot 1100-5-2000 Wright Engr. Co. 
14. 5 Commutator Type 885 Rosen Engr. Co. 
22.0 Commutator Type 885 Rosen Engr. Co. 
14.5 1 
14.5 2 Master Synchronization Pulse Bussed Segments 
14.5 3 
14.5 4 Temp. Resistance Bulb 16-1-S115-1 Transonics instru. Co. 
14.5 5 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 6 Temp. Resistance Bulb 16-1-8115-1 Transonics Instru. Co. 
14.5 T Temp. Resistance Bulb 16-1-5115-1 Тгапвопісв Inatru. Со. 
14.5 8 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 9 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 10 
14.5 11 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 12 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 13 Temp. Resistance Bulb 2111 Transonics Instru. Co. 
14.5 14 Temp. Resistance Bulb 16-1-5115-1 Transonics Istra. Со. 
14.5 15 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Co. 
14.5 16 Temp. Resistance Bulb 16-1-8115-1 Transonics Instru. Co. 
14.5 17 Temp. Resistance Bulb 16-1-8115-1 Transonics Instru. Co. 
14. 5 18 Temp. Resistance Bulb 16-1-5115-1 Transonics Instru. Со. 
14.5 19 
14.5 20 
14.5 21 Temp. Resistance Buib 2112 Transonics Instru. Со. 
14.5 22 2112 Transonics Instru. Co. 
14.5 23 Temp. Resistance Bulb 2111 Transonics Instru. Co. 
14.5 24 
14.5 25 Temp. Resistance Bulb 2111 Transonics Instru. Со. 
ia : ~: Temp. Resistance ВШЬ 16-1-8115-1 Ттапвопісв Instru, Co. 
14.5 28 
14.5 29 
14.5 30 
22.0 1 
4271 2 Master Synchronization Pulse Bussed Segments 
. 3 
22.0 4 Pressure Gage 47146-A-1.5 - 0.5 Giannini Instru. Со. 
22.0 5 Pressure Gage 41146-А-1.5 - 0.5 
22.0 6 Ргеввиге Саре 41146-А-5 ~ 0.5 
о : Pressure Gage 47146-А-5 - 0.5 Giannini Instru. Co. 
22.0 9 Temp. Resistance Bulb 2111 Тгапвопісв Instru. Co. 
22.0 10 Temp. Resistance Bulb 2111 Transonics Instru. Co. 
22.0 11 Temp. Resistance Bulb 2112 Transonics Instru. Co, 
22.0 12 Temp. Resistance Bulb 2112 Transonics Instru. Co. 
22.0 13 Temp. Resistance Bulb 2112 Transonics Instru. Со. 
22.0 14 Temp. Resistance Bulb 2112 Transonics Instru. Co. 
t 
30 
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NO. 2 TELEMETER PROCUREMENT 


END INSTRUMENT 


Part Мо. 


Frequency Segment 


Кс Мо. Vendor 


Description 
TT-P-9 0-50 
TT-P-9 0-100 
TT-P-9 0-10 
TT-P-9 0-5 
TT-P-9 0-10 
А-11-5-120 
TT-G-2 
Р-00005 


Bendix 

Bendix 

Bendix 

Bendix 

Bendix 

Statham Laboratories 
Bendix 

A.S. C.O. P. 
1100-5-2000 Wright Engr. Co. 
Type A-1 General Electric 
Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 

Fe/Cn CVAC 


Ргеввиге Gage 
Pressure Gage 
Pressure Gage 
Pressure Gage 
Pressure Gage 
Accelerometer 
Accelerometer 
Commutator 
Digipot 

Тасћ Generator 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 


Фо - یت یىی‎ un & tS м 


Fe/Cn CVAC 
Fe/Cn CVAC 
Thermocouple Fe/Cn CVAC 
Thermocouple Fe/Cn CVAC 
Thermocouple Al/Cr CVAC 


'Thermocouple 
Thermocouple 


‚1 
.3 
‚0 
‚8 
‚4 
.3 
.5 
.5 
.0 
.0 
.5 
.5 
.5 
.5 
‚5 
‚5 
.5 
.5 
-5 
.5 
.9 
.9 
.5 
.5 
.5 
-5 


FORM 1212 


Item 


Sound Recorder 
Magazine 
Control Panel. 
Reproducer 


© 


WIRE RECORDER PROCUREMENT 


Part No. 


RD 106/AN H-2 


МХ-1330/АМ H-2 


C1051/ AN H-2 
Model 26 


Vendor 


Рејгсе Wire Recorder Со. 
Peirce Wire Recorder Co. 
Peirce Wire Recorder Co. 
Peirce Wire Recorder Co. 
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Vendors Directory: 


Applied Science Corporation of Princeton 
P.O. Box 44 
Princeton, М. J. 


Baldwin Lima Hamilton Corporation 
Philadelphia 12, Penns ylvania 


Bell and Howell Compa ny 
7100 McCormick Road 
Chicago 45, Illinois 


Bendix Pacific Division 
North Hollywood, California 


Burlington Instrument Company 
214 1/2 North 4th Street 
Burlington, Iowa 


Consolidated Engineering Corporation 
300 N. Sierra Madre Villa 
Pasadena 8, California 


Eastman Kodak Company 
343 State Street 
Rochester 4, N. Y. 


Eclipse-Pioneer Division, Bendix Aviation Corporation 
Teterboro, N. J. 
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f INTRODUCTION 


This Report describes the test instrumentation 
equipment installed on the fourth YF-102 inter- 
ceptor fighter, Serial No. 53-1780, betore it 
left the San Diego Division tactory of Consoli- 
dated Vultee Aircraft Corporation. Test instru- 
mentation wiring and plumbing diagrams are 
published separately as Addendum I (Restricted). 


й The test instrumentation provisions апа equip- 
ment are intended to accommodate а rather 
wide range of Phase III test requirements as 

F they may develop in the field. Some of these re- 

| N quirements had been determined prior to fabri- 
cation, and a number oí others will be deter- 

| mined as the tests of other airplanes in the YF- 


102 series reveal the need for specific addi- 

tionaltests of various systems and components. 

The subject airplane therefore is provided with 

a versatile and easily adaptable basic test in- 

strumentation installation which can accommo- 
| date maximum instrumentation if necessary. 
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SECTION I 


The Airplane - The YF-102 series airplane USAF Serial No. 53-1780 is the 
fourth Model 8 interceptor fighter built for the Air Force under Contract No. 
AF33(600)-5942 at the San Diego Division of Consolidated Vultee Aircraft 
Corporation. The Mode] 8 is a delta wing, turbojet-powered, single-place 
airplane designed for high-speed, all-weather, high-altitude performance. 


The airplanes of the YF-102 series are assigned to an extensive flight test 
program in which each airplane is allocated a specific test function. The sub- 
ject airplane of this Report is assigned to Phase Ш tests, which means that 

it may be required to carry out performance tests of any system or compon- 
ent of the Model 8 airplane. The basic test instrumentation equipment, in- 
cluding the wiring and plumbing, recording systems, and instrumentation 
controls have been designed and installed so as to facilitate maximum changes 
and additions in respect to the data obtainable. 


Basically, the subject airplane conforms to the production configuration. For 
purposes of test instrumentation, however, some of the standard cockpit in- 
struments have been removed or relocated and the airplane's armament and 
special electronic gear has not been installed. This Report describes only 
the test instrumentation gear. A list of the standard items that have been 
deleted is provided at the end of this Section. 


Principal Dimensions - See Figure No. I-1. 


Test Instrumentation Equipment - Test instrumentation equipment includes 

a number of indicating instruments and lights, an instrumentation control 
panel and recording control switches, a special flight safety panel for critical 
temperature assessment and warning, and a special microphone button switch 
on the control stick to permit voice recording without simultaneous broad- 
casting over UHF. All of the above items are in the cockpit area. Recording 
systems include a photo panel, three recording oscillographs, a dual R.F. 
FM/FM telemeter system, and a voice (wire) recorder. 


Wiring and plumbing for maximum instrumentation are provided. Diagrams 
are published separately in Addendum I (Restricted). 


Data Obtainable - This Report lists the specific data item assignments 
physically provided for at the time the airplane left the factory. It also lists, 
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for the convenience of flight operations personnel, those additional data as- 
signments which are most likely to become requirements as the test program 
develops. Procurement of instruments and fabrication of mechanisms to ac- 
commodate these anticipated items have been initiated at the factory and it is 
expected that required components will be ready for installation should the 
need arise. 


Data Correlation - A data correlation system operating in conjunction with 
the recording systems, provides recorded time reference and coordination 
reference data to facilitate data reduction and comparison of data recorded 
by the different systems. (A theodolite airspeed calibration system will 
probably be provided in the course of flight test operations.) 


Test Instrumentation Power Supply and Control - The electrical system of 
the airplane (or auxiliary ground equipment) provides power to the test in- 
strumentation system. Test instrumentation system power control is cen- 
tered in the INSTRUMENTATION panel in the cockpit. Recording control is 
partially automatic when the system is powered, and partially under the 
pilot's control for maximum recording during specified periods of flight op- 
erations. 
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Reserved for 
Test Instrumentation 


UHF Microphone Switch el afb 3ئ‎ 


Voice Record Microphone Switch (Button) 


Record Switch (Trigger) Reserved for Instrumentation 


Figure Мо. 1-2 Cockpit Arrangement 
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Oscillograph No. 1 (upper) 
and No. 2 (lower) 
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Intervalometer 
Voice 
Recorder 


Sorenson 6 -v Telemetering 


Telemeter Commutators 
and Automatic Calibration 


Oscillograph No. 3 


Figure No. 1-3 Data Recording System Locations 
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1.6 Standard Equipment Deleted to Permit Installation of Test Instrumentation Equip- 
meni - Certain items of aircraft equipment not essential to the flight test pro- 
grim were deleted to provide space for installation of various instrumentation 
units required for the test program. The items deleted will be packaged and 
shipped with the aircraft for installation after completion of the testing period. 
The following list presents the CVAC drawing affected, the TVA number, and a 
brief description of the equipment deleted. 

Drawing No. TVA No. Description 

8-54109 IN8230 Miscellaneous bolts, nuts, washers, snubber and chock 
in missile bay area. 
8-54111 IN8231 Miscellaneous bolts, nuts, 'vashers, snubber and chock 
in missile bay area. 
8-54031 IN8232 Miscellaneous brackets, fittings, hook, springs, spacers, 
bumper bolts, nuts, bushings in aft bay. 
3-64074 IN8237A Shield Assembly - Pilot's Reflection. 
8-54000 IN16619B Armament installation. 
8-38450 IN17916A Removal of scope cradle from pilot's instrumentation 
panel. 
8-54003 1422533 Miscellaneous tubes, fittings, nuts and bolts ої trunion 
installation - displacement arm. Aft bay. 
8-64022 IN22573 Nose radar light installation - harnesses and attaching 
hardware removed. 
8-60000 IN22574 Radome anti-ice valve to relay panel harness. 
Pitot tube to Sta. 10 disconnect harness. 
Pitot tube to Sta. 10 to Sta. 70 disconnect harness. 
Pitot tube to Sta. 70 to battery relay panel harness. 
8-38009 IN22582 Pitot static tubes 8-38009-27 and 7-38009-29. 
8-54032 IN22682A Fittings, brackets, hook, spring, spacer, bushing - 
uplatch instrument forward bay. 
8-60000 1422683 Up and down launcher switch installations. 
8-54300 1422686 Equipment assembly rocket door center - miscellaneous 
parts. 
Item Deleted 
8-87656 IN22690 Seals 156-1 and 156-2. 
8-87605 IN22691 Radome anti-icing equipment. 
8-37021 IN22692A Glide path antenna installation. 
8-71721 IN22693A Antenna support fitting installation. 
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Drawing Мо. ТУА No. Description 
8-70011 IN22694 Radome equipment assembly. 
8-30032 0422695 Nose boom installation. 8-37024 
| 8-80405 IN22741A High pressure pneumatic tubing in missile bays. 
8-54008 1422743 Launcher J boxes and flex conduit. 
8-54200 IN22" 46 Rocket center bay door assembly channels. 
8-08375 IN25848A Engine flow limiters L & R No. 8-08375 replaced by 
Solar venturi test assembly. 
8-80601 IN22590 8-80601-904 Instl. Tube Radome Section 
J 8-87605 IN22594 Radome Anti-icing Equip. 
| 8-87656 IN26027 Relocate 53887 Thermostat 
| 
i 
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SECTION П 


DATA OBTAINABLE 


2.0 General - The data obtainable are listed first comprehensively in alphabeti- 
cal order. They are subsequently listed according to the recording system 
or other means by which they are obtained. 

In addition to the data obtainable a list of anticipated data requirements is 
provided at the end of this Section to familiarize flight operations personnel 
in the field with the specific instrumentation which may be installed, in whole 
or in part, as the need arises. Instrument and mechanism procurement and 
fabrication for these anticipated data requirements have been initiated at the 
factory and it is expected that the necessary components will be available 

| when needed. 
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Photo Oscillo- Tele- Pilot's 
Measurement Panel graph meter Panel 


x 2.1.1 Flight Attitude Group 


Mach Number 

Indicated Airspeed 

Pressure Altitude 

Angle ої Attack - Fwd Мале (R) Nose Boom 
Angle of Attack - Aft Vane (L) Nose Boom 
Angle ої Yaw - Bottom Мапе Nose Boom 
Directional Heading Са x 

Pitch Attitude CG ' 
Roll Attitude CG 

Normal Acceleration X 
Normal Acceleration CG 

Longitudinal Acceleration CG 


жм 
al 


0 کہ‎ бол о بر جج‎ 
ра 09 РФ 


بر ہر نم 
ppm‏ 
04 74 

Pa 04 


2.1.2 Flight Control Group 


= 
` 


Rudder Surface Position 
2. R. Elevon Surface Position 
d. L. Elevon Surface Position 


мым 


2.1.3 Hydraulic System Group 


1. R. Landing Gear Position 
2. Nose Landing Gear Position 


~ X 


2:1.4 High Pressure Pneumatic Group 


Compressor Inlet Pressure 
Compressor Outlet Pressure 
Compressor Inlet Temperature 
Compressor Outlet Temperature 


۳2ہ 
X > 09 5‏ 


11-2 


СОМРІОЕМТІАЇ 


НЕНА ЗОНА ОНА 


چا وی چس ےج کر کے 


CONFIDENTIAL 


SECURITY INFORMATION 


2,7. [02  wswsmuwnnanow мен سے ہا‎ 


53-1780 


Photo ОвсіПо- Tele- Pilot's 


Measurement Panel graph meter Panel 
2.1.5 Power Plant Group 
1. Engine RPM Мо x 
2. Engine RPM Nj x 
3. Fuel Quantity Right Wing x 
4. Fuel Quantity Left Wing X 
5. Fuel Flow Right Wing X 
| 6. Fuel Flow Left Wing x 
7. Fuel Flow to Engine x 
8. Engine ОП Pressure Х 
9. Engine Oil Temperature into Engine x 
10. Bleed Valve Positions (2) x x 
11. Turbine Discharge Pressure Рт x 
12. Turbine Discharge Total Temperature Тү, X 
13. Afterburner Nozzle Position X x 
14. Afterburner Exit Total Pressure РІ X 
15. Compressor Inlet Pressure Pt, X 
16. Compressor Inlet Total Temperature Tt» X 
17. Compressor Discharge Total Pressure Pt, X 
18. Compressor Discharge Total Temperature Tt4 Х 
19. Power Lever Angle X 
20. GLA Ignition Ambient Air Temperature X 


2.1.6 АТМ Performance Group 


1. ATM Turbine Inlet Air Temperature x 
2. ATM Turbine Exit Air Temperature x 
3. ATM Gear Box Oil Temperature x 
4. D-C Generator Frame Temperature X 
5. Alternator Frame Temperature x 
6. D-C Generator Pad Temperature x 
7. Alternator Рад Temperature x 
8. Temperature of Conditioned Air into Cockpit x 
9. Cockpit Air Temperature x 
10. L. Flow Limiter Air Temperature x 
11. R. Flow Limiter Air Temperature x 
12. Heat Exchanger, Ram Air In (Total) Temperature x 
13. Heat Exchanger, Ram Air Out Temperature x 
14. Temperature of Structure Below Heat Exchanger x 


| CONFIDENTIAL 


\ SECURITY INFORMATION № 
| Z >- 102 TEST INSTRUMENTATION REPORT ۰ سے‎ 7-8-4 
K 53-1780 
| 
' 
| Photo Oscillo-  Tele-  Pilot's 
| Measurement Panel graph meter Panel 
| 
| 15. ATM Compartment, Ambient Air Temperature X 
16. ATM Turbine Exit Air Pressure (Static in 
| Blow-Off Valve) x 
! 17. ATM Compartment Static Pressure x 
| 18. Cockpit Pressure ' x 
! 19. т. Flow Limiter Differential Pressure X 
| 20. R. Flow Limiter Differential Pressure x 
| 21. L. Flow Limiter Static Pressure X 
| 22. R. Flow Limiter Static Pressure X 
| 23. АТМ Turbine Exit Air Pressure (Static іп 
| Downstream ої Blow-Off Valve) X 
| 24. АТМ Turbine Inlet Air Pressure (Static) X 
| 25. Ram Air Differential Pressure Across Heat 
Exchanger Х 
26. Heat Exchanger, Ram Air In (Static) Pressure X 
21. Heat Exchanger By-Pass Valve Position X 
В - 28. Jet Pump Shut-Off Valve Position X 
29, Longitudinal Vibration - ATM Turbine X 
30. Lateral Vibration, ATM Turbine Housing X 
31. Vertical Vibration, АТМ Turbine Housing X 
| 32. 28-Volt D-C Generator EMF Х 
| 33. 28-Volt D-C Generator Current X 
| 34. 26 КУА Allernator EMF and Frequency x 
| 35: 26 КУА Alternator Current x 
| 36. 26 KVA Alternator Frequency X 
| 37. Cooling Air Out ої D-C Generator X 
| 38. Cooling Air Out of A-C Generator X 


39. Kilowatt Meter 
40. Kilovar Meter 
41. Ram Air Exit Duct Flap Position x 


> ра 


42. ATM Warning x X 
43. Jet Valve X 
i 27 Miscellaneous 
1. Outside Air Temperature X 
2. Time of Day X 
3. Correlation Counter X 
П-4 


CONFIDENTIAL 


CONFIDENTIAL 


SECURITY INFORMATION 


„702 


Ф 53-1780 


2.2 PHOTO PANEL INSTRUMENTATION DATA 
Instrument 
Insert No. Measurement Range Description 
1 Airspeed 50 - 700 mph Type Е-1А Airspeed Ind. 
2 Altitude 0 - 60, 000 ft Type C-12 Altimeter 
* 3 Current 0 - 100 amp I Ammeter 
4 Time ої Day 8 day Clock - Type А-10 
5 Normal Acceleration -5 to + 10 g Type B-3 
6 Spare 
7 Fuel Quantity R. 0 - 600 gal. Fuel Indicator 
Фа 8 Fuel Quantity L. 0 - 600 gal. Fuel Indicator 
9 Fuel Flow to Engine 0 - 30 gal/min Fuel Flow 
10 Engine Oil Pressure 0 - 70 psia Oil Pressure Gage 
11 Kilo Wattmeter Kilo Wattmeter 
12 Kilo Varmeter Kilo Varmeter 
13 Cockpit Pressure 0 - 15 psia Altimeter Е-ЈА 
14 Bleed Valve Positions (2) Open - Closed Оп & Off Light 
14 а Jet Valve Open - Closed On & Off Light 
15 Directional Heading +180° Repeater Directional Gyro 
16 Correlation 0 - 9999 Digital Counter 


* Autosyn Transmitter not Connected 


CONFIDENTIAL 


Gener 


Jaeger 


Simm 
Simm 


Pione 


Pione 


Gener 
Gener 
Kolls! 
CVAC 
CVAC 


Sperr 


Veedi 
Fab 


CONFIDENTI, 


SECURITY INFORMATION 


TEST INSTRUMENTATION REPORT 


Vendor Part No. Description of Source Instrument Vendor Par 
iollsman 739-054 Pitot - Static CVAC 8-0 
ollsman 671-05 Pitot - Static CVAC 8-0 
leneral Electric GE-8AW-43-Y14 
| ерег 3860 | 
| 1470-01 
immonds 383004-K Capacitor Probes Simmonds 
|mmonds 383004-К 
oneer 6200 Autosyn Transmitter (Ships Pioneer J6 
۱ Equipment) 

n 6200 Autosyn Transmitter (Ships Pioneer 
Equipment) | 

jeneral Electric AW-59 Essential A-C Bus 

eneral Electric AW-59 Essential A-C Bus 

follsman 739-054 Static Line to Cockpit 

"AC Vane Áctuator 

VAC Jet Valve Mechanism 

perry 675313 


eeder Root - CVAC 
i Fabrication Req'd 


| CONFIDENTIAL CONFIDEN 


ENTIAL 


ORMATION 


Part No. 


8-01803 


8-01803 


J6 


DENTIAL 


һь. 


СЕ: 7С-8-054 


>” 


Location of Source 


Sta. - 47.74 Nds Boom 
Sta. - 47.74 Nose Boom 
A-C Essential Bus 
Photo Panel 


Photo Panel 


Probes in the Wing Tank 
Probes in tbe Wing Tank 


Engine Accessory Section 


Engine Accessory Section 


ATM Area 

ATM Area 

Pilot's Cockpit 
Engine Bleed Valves 
Port 

Photo Panel 


Photo Panel 


CONFIDENTIAL | 


SECURITY INFORMATION 


#7- 702 | | 


53-1780 
2.2 PHOTO PANEL INSTRUMENTATION DATA (Cont) 
Instrument Description 
Insert No. Measurement Range Description | 
17 Compressor Inlet Pressure 5 - 50 in. Hg abs Ро - Abs Pressure Gage Kollsj 
18 Compressor Discharge Total 
Pressure 0 - 400 in. Hg Pt4 - Abs Pressure Gage Kollsi 
19 Turbine Discharge Total ü 
Pressure 0 - 40 psia Pt; - Abs Pressure Gage Кола 
20 Afterburner Exit Pressure 0 - 200 in. Hg Indicator, Рио Manjfold 
21 Low Pressure Rotor Tach NJ 0 - 7000 rpm Tach. Ind (.677:1) Tach. Gen. Genel 
~. + 
22 High Pressure Rotor Tach М» 0 - 11,000 rpm Tach. Ind (.421:1) 0 - 
15,000 rpm 
23 Afterburner Nozzle On - Off Indicator Light 
24 ATM Warning Light Indicates Critical rpm 


ж Autosyn Transmitter not Connected 


CONFIDENTI 


SECURITY INFORMATION 


TEST INSTRUMENTATION REPORT 


| Vendor Part No. Description of Source Instrument Vendor Part 

lgman 838K-011 Pto Probes Pratt & Whitney 20724 

| Instrumentation 

|вшап 838К-10-022 

| 

]sman 838K-011 

| 

B 6125-838K-10-011 CVAC Probe CVAC Fabri. 8-04! 

leral Electric E9A Tach. Generator General Elec. ZCM 
* CVAC Fabri. Using Autosyn CVAC 8-05' 

AY-2015-3B 


ATM Nozzle Position 


CONFIDENTIAL | CONFIDENTIA 


DENTIAL 
МЕМ ix. 


CENE 70-8-054 


>” 


| 

| 

| Part No. Location oí Source 

| 

| 

ney 207262 See Eng. Print 

ition 

| 

| 

| 8-04897 Afterburner Exit 

۳ ZCM5AEN Engine Access. Comp't. 
| 

| 

; 8-05751 R. Side of Engine by 
: Рід Probes 

| П-6 


NTIAL 


- سہ‎ re 


СОМАРЕМТ!; 


SECURITY INFORMATION 


77. /02 TEST INSTRUMENTATION RI 


2.3 


12 


13 


53-1780 


OSCILLOGRAPH INSTRUMENTATION DATA 


Oscillograph No. 1 


Instrument 

Measurement Range Source Госа 
Longitudinal Acceleration - CG +2g No. 4 Platform 
Normal Acceleration - Са ° -2 to +6g No. 4 Platform 
Rudder Surface Position +25° Lower Rudder Hil 
R. Elevon Surface Position -19° to +34° Inboard Elevon Н 
L. Elevon Surface Position -19° to 34° Inboard Elevon H 
Angle of Attack Forward +25° to -5° Nose Boom 


CONFIDENTIAL 


r 


ПА! 


HON 


N REPORT ZC-8-054 

| ` 

| 

Location Part No. Manufacturer Instrument Description 

| 

m А17-2-350 Statham Accelerometer 

Y A17-2-350 Statham Accelerometer 

| 

| 

| 

| 

r Hinge 8-00821 Galetronics SF-6 Potentiometer 

| СУАС Fabri- 

| cation Req'd 

| 

bn Hinge 8-00820 Galetronics SF-7 Potentiometer 

| СУАС Каргі- 

| cation Req'd 

pn Hinge 8-00820 Galetronics SF-7 Potentiometer 

| СМАС Fabri- 

cation Req'd 

8-01800 Galetronics RE-83 Potentiometer 

CVAC Fabri- 


cation Req'd 


| CONFIDENTIAL 


CONFID 


SECURITY INF 


Z 7. 102 TEST INSTRUMENT, 


2.3.1 


Channel 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


53-1780 


Oscillograph No. 1 (Cont) 


Measurement 


Angle of Attack Aft 


Angle of Yaw 


R. Landing Gear Position 


Nose Landing Gear Position 


Time Synchronization 


CONFIDENTIAL 


° 


Instrument 
Range 


+25° to -5° 


+15° 


0 - 90° 


0 - 90° 


4 Pulse соде/5ес 


Source! 


Nose Boom 


Nose Boom | 


Sta. 100 abc 
Oscillogray 


ENTIAL 


ORMATION 


ATION REPORT 


Location Part No. 
8-01800 
| 8-01800 
і! 
i | 
| 
d 
| 
‘| 
| 
| 
| 
x 
i 8-05753 
| 8-05753 
| 
уе 
h №. 3 8-04875 


Manufacturer 


Galetronics 
CVAC Fabri- 
cation Req'd 


Galetronics 
CVAC Fabri- 
cation Req'd 


Galetronics 
CVAC Fabri- 
cation Req'd 


Galetronics 


CVAC Fabri- 
cation Req'd 


CVAC Fabri. 


CONFIDENTIAL 


ia. 
>. 


ZC-8-054 


Instrument Description 


RE-83 Potentiometer 


RE-83 Potentiometer 


RE-83 Potentiometer 


RE-83 Potentiometer 


Sequencer 


۲0٥۱۷ 


SECURITY INFORMATION | 


77. 702 TEST INSTRUMENTATION 


С, 53-1780 


2.3.2 


Channel 


Oscillograph No. 2 


Measurement 


1 Commutated as Follows: 


Terminal 


1-1 


1-4 


1-5 


1-9 


Thermo Junction Box No. 1 


ATM Turbine Exit Air Temp. 

ATM Gear Box Oil Temp. 

Temperature of Conditioned 
Air into Cockpit 

Cockpit Air Temperature 

Engine Oil Temp. into Engine 

High Pressure Compressor 


Inlet Temperature 


Heat Exchanger, Ram Air In 
(Total) Temperature 


Temperature of Structure Below 
Heat Exchanger 


GLA Ignition Ambient Air Temp. 


Instrument 
Range 


0 - 275°F - Range 
of Thermocouples 


to this box 
0 - 200°F 
0 - 250°Е 
0 - 150°F 
0 - 150°F 
0 - 7٣ 
0 - 275°F 
0 - 220°Е 
0 - 250°F 
250?F 


CONFIDENTIAL 


Source Locatio 


Sta. 300 R. Fwd Мі 


L. Side Marman By: 
Valve (601075) 


Return Line to Oil € 
ATM Compartmen 


L. Duct DUI-643 in 
Cockpit 


Cockpit 

Eng. Accessory Со 

Inlet to High Presst 
Compressor, AT? 
Compartment 

L. Duct into Heat Е 


changer - Sta. 23i 
Compartment | 


Area Below ATM H 
Exchanger - Sta. 


4 


Eng. Accessory Cc 


—— 


6 Bay 


Part No. 


ےا 
Manufacturer Instrument Description‏ 
CVAC Fab. Relay Box‏ 
Req'd‏ 
CVAC Fe/Cn,Thermocouple Probe‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple T‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple‏ 
CVAC Fe/Cn Thermocouple‏ 
Y‏ 
s‏ 


CONFIDENTIAL 


CONFIDENT! 


SECURITY !INFORMATIO 


Z >. 102 TEST INSTRUMENTATION 


g 53-1780 


2.3.2 Oscillograph No. 2 (Cont) 


Instrument 
Channel `Measurement Range Source Тосаї 
2 _ Commutated as Follows: 

Thermo Junction Box No. 2 0 - 600% - Range Sta. 300 R. FwdM 
of Thermocouples 
to this box | 

Terminal 
2-1 Cooling Air Оці ої р-С 0 - 350°F Sta. 247 - D-C Gei 
Generator Muff - ATM Com 
2-2 Cooling Air Out of A-C 0 - 350°F Sta. 247 - A-C Gei 
Generator Muff - ATM Com 
2-3 D-C Generator Frame Temp. 0 - 77 Sta. 247 - ATM Ge 
; 2-4 Alternator Frame Temp. 0 - 400°F Sta. 247 - ATM бег 
ы 2-5 р-С Generator Рад Temp. 0 - 400 °F Sta. 247 - АТМ Се: 
2-6 Alternator Pad Temp. 0 - 400°F Sta. 247 - ATM Сеј 
2-7 АТМ Turbine Inlet Air Temp. 0 - 7ء‎ Boss оп АТМ Tur, 
2-8 Engine Compressor Inlet 290°F Engine Inlet 
Total Temp. Tto 
2-9 ATM Compartment Ambient 0 - 300°F АТМ Compartmer 
Air Temperature 
2-10 Heat Exchanger Ram Air Out 0 - 450°F R. Side 1 1/2 in. | 
Temperature Face ATM Heat 


CONFIDENTIAL 


1 а-л ақысы ШИ 
| 


| АЕ 


REPORT 

lon Part No. Manufacturer 

| 

issile Bay CVAC Fab. 

| Req'd 

lerator CVAC 

p't 

lerator CVAC 

рі 

іаг Вох Рад СУАС 

г Box Pad CVAC 

ir Box Pad CVAC 

ir Box Pad CVAC 

bine Scroll CVAC 
207262 P.W.KitItem 

ії СУАС 

‘rom Rear СМАС 

Exchanger 


CONFIDENTIAL 


ظا 


c ZC-8-054 


>. 


Instrument Description 


Relay Box 


Fe/Cn Thermocouple 


Fe/Cn Thermocouple 


Fe/Cn Thermocouple 
Fe/Cn Thermocouple 
Fe/Cn Thermocouple 
Fe/Cn Thermocouple 
Fe/Cn Thermocouple Probe 


Fe/Cn Thermocouple 


Fe/Cn Thermocouple 


Fe/Cn Thermocouple Probe 


П-10 


CONFIDEN 


SECURITY INFORMAT 


Z 7. 702 TEST INSTRUMENTATIO 


E 53-1780 


2.3.2 Oscillograph No. 2 (Cont) 


Instrument 
Channel Measurement Range 
3 Commutated as Follows: 

Thermo Junction Box No. 3 0 - 1400°F Range 
of Thermocouples 
to this box 

Terminal 
3-1 L. Flow Limiter Air Temp. 0 - 800°F 
3-2 R. Flow Limiter Air Temp. 0 - 800°F 
9-3 Engine Compressor Discharge 900° (max) 
P Total Temperature Tt, 
3-4 High Pressure Compressor 0 - 800°F 
Pneumatic Outlet Temp. 
3-5 Turbine Discharge Total Temp. 1400° F 
Ты 
4 
5 
6 
7 
8 28-Volt D-C Generator Current 0 - 300 amps 
9 Compressor Inlet High Pressure 0 - 200 psia 


Pneumatic System 


CONFIDENTIAL 


Source Locatior 


Sta. 300 В. Fwd Misi 


| 
5 in, Downstream ой 
Flow Limiter 


5 in, Downstream of 
Flow Limiter 


14 in. Fwd of Rear 1 
Engine Diffuser Ca 
(Manifolded) 


ATM Compressor R 
High Press. Comp 


38 in. Aft of Rear F 
Engine Diffuser Cz 


Shunt Sta. 250 


Inlet to High Pressu 
Compressor, ATN 
Compartment 


| 
| 
i 
| 
| 
| 
i 


ite Bay 


, 


| 


= 
© 
Ф 


-a 
Ф 


E 
o Ф 


---- سح‎ n — — — --------- — TOG” 


о 


Рагі Мо. Manufacturer 


CVAC Fab. 


Req'd 


CVAC 


CVAC 


207262 P&W Kit Item 


CVAC 


207262 P&W Kit Item 


46139-G-20-50 Giannini 


CONFIDENTIAL 


ZC-8-O54 


Instrument Description 


Relay Box 


Cr/AL Thermocouple 


Cr/AL Thermocouple 


Cr/AL Thermocouple 


Cr/AL Thermocouple 


Cr/AL Thermocouple 


No End Instrument Req'd 


Pressure Transducer 


II-11 


CONFI 


SECURITY 


Z 7. 102 TEST INSTRUMEI 


53-1780 


2.3.2 Oscillograph No. 2 (Cont) 


Channel Measurement 


10 | Compressor Outlet High Press. 
Pneumatic System 


11 ОАТ 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
| 25 


26 Data Synchronization 


Instrument 
— Range _ 
0 - 3500 psig 


-70 to 110°С 


4 Pulse code/sec 


NOTE: Additional Measurements to be assigned at a later date 
NOTE: Мо Assignments has yet been made on Oscillograph No. 3 


CONFIDENTIAL 


Source 
ATM Compr 
of High Pr 


Sta. 33 


Sta. 100 abo 
Oscillogra 


= 


)ENTIAL | 
NFORMATION im. 


ITATION REPORT — 7C -8-054 


>. 


чай 
Part Мо. Manufacturer Instrument Description 
essor R. Side 311-5000С-350 | Consolidated Pressure Transducer 
8۰ Compressor Engr. Corp. 
| 4915 А Giannini Adiabatic Temperature 
| 
| 
E 
x 
| 
| 
| 
| 
we 8-04875 CVAC Fab. Sequencer 
ph No. 3 
ы 
П-12 


CONFIDENTIAL 


س о‏ اا 


کے 


CUNG 


| CONFIDE 
SECURITY INFO 
. = 702 TEST INSTRUMENTA 
/ 
Te 53-1780 


| 2.4 TELEMETER INSTRUMENTATION DATA 


2.4.1 Telemeter R. F. No. 1 - 228 МС - Bendix 


Instrument [ 
Channel Measurement Range Soure| 
| 3.0 КС Data Synchronization 4 Pulse code/sec Sta. 100 - 
à graph No 
» 
3.9 KC 
| 5.4 КС 
7.35 КС 28-Volt d-c Generator Е.М.Е 0 - 30 volts Network Ј 
10.5 KC Commutated as Follows: | 
Segment 
- : 
a 2 Master Synchronization Pulse 5.0 volts | 
3 
\ 
4 Minimum Calibration Ref. 1.0 volt | 
Б АТМ Turbine Exit Air Pressure 0 - 25 psia 4 м. Fwd 
ATM Со 
6 ATM Compartment Static Press. 0 - 60, 000 ft ATM Com] 
7 L/H Flow Limiter Differential 0 - 25 psid Engine Ble 
Pressure Flow Limi 
10.5 KC 8 R/H Flow Limiter Differential 0 - 25 psid Engine Ble 
Pressure Flow Limi 
9 L/H Flow Limiter Static 0 - 200 psia Engine Ble 
Pressure Flow Limi 
10 R/H Flow Limiter Static 0 - 200 psia Engine Ble 


Pressure 


CONFIDENTIAL 


NTIAL 


MATION 


ПОМ REPORT 


inction Box H 
| 
| 
| 
| 
| 
| 


M Blow-Off Valve 45176-A-3-50 Giannini 
hpartment 


m 45176-A-1.5-50 Giannini 
| 

ed Pt 46119BB-D-3-50 Giannini 
i L/H 

ed Pt4 46119BB-D-3-50 Giannini 
i в/н 

ed Р 46139-G-20-50 ^ Giannini 
ler L/H 

ed Р 46139-G-20-50 Giannini 


Location Part No. Manufacturer 
e: Oscillo- 8-04875 CVAC Fabri- 
118 cation 


>” ZC-8-054 


Instrument Description 


Sequencer 


Pressure Transducer 


Pressure Transducer 


Pressure Transducer 


Pressure Transducer 


Pressure Transducer 


Pressure Transducer 


CONFIDENTIAL 


ж 


4 


CONFID 


SECURITY IN 


72-086 п 


2.4.1 


Channel 


10.5 KC 


33-1780 


Telemeter R. F. No. 1 - 228 MC - Bendix (Cont) 


Segment 


11 


12 


13 


14 


15 


16 


17 


18 
19 
20 
21 
22 
23 
24 
25 


26 


Measurement 
ATM Turbine Inlet Air 
Pressure (Static) 


Ram Air Differential Pressure 
Across Heat Exchanger 


Heat Exchanger, Ram Air in 
Pressure (Static) 
Center Calibration Reference 


Heat Exchanger By-Pass 
Valve Position 


Power Lever Angle 


Ram Air Exit Duct Flap Position 


Maximum Calibration Reference 


Instrument 


Range 


0 - 200 psig 


4 in. to 8 in. Hg 


0 - 25 psia 


2.5 volts 


0 - 90° 


62.5° 


0 - 60° 


5.0 volts 


Sour 


Boss on i 
Scroll 


à 
Top of Ні 


Top of Hi 
Tied in| 
Item 12 

| 


Sta. 243. 
Heat Ех 


Engine А 


Aft of AT 
(Approx 


— E. 


'NTIAL 


RMATION 


ТІОМ REPORT = ZC-8-054 


Part No. Manufacturer Instrument Description 
46139-G-20-50 Giannini Pressure Transducer 
P81-7D-350 Statham Pressure Pickup 
| 45176-A-3-50 Giannini Pressure Transducer 
| (See 
] 
: | 
| Entrance to CVAC Fabri- Galetronics RE-83 Potentiometer 
| changer cation Req'd 359? Pot - Only 90? Used - 2K 
' | 
| Icessory Area CVAC Fabri- Galetronics RE-83 Potentiometer 
| cation Req'd 359° Pot - Only 80° Used - 2K 
ama CVAC Fabri- Galetronics SF-7 Potentiometer 
, 6 in.) cation Req'd 75°Pot - Only 60? Used - 10 K 
| 
| 
| 
| 
| 
| 
| 
| 
11-4 


"i | — CONFIDENTIA 


SECURITY INFORMATION 


YF- 102 TEST INSTRUMENTATION RE 


C 53-1780 | 


2.4.1 Telemeter R. F. No. 1 - 228 MC - Bendix (Cont) 7 


il 
| 


Instrument | 
Channel Measurement Range Source Location 
Segment | 
|| 
27 | 

28 

29 

10.5 КС 30 
14.5 КС Vertical Vibration ATM Turbine ATM Turbine Housir 
Housing 10 - 1000 cps Oi] Tank Bosses, 1 
22.0 КС Lateral Vibration ATM Turbine ATM Turbine Housir 
Housing 10 - 1000 cps Oil Tank Bosses, І 
ы 30.0 KC Longitudinal Vibration АТМ  . ATM Turbine Housit 
Turbine Housing 10 - 1000 cps Oil Tank Bosses, 1 


CONFIDENTIAL 


> 


PORT E 7С-8-054 
x d 

| 

| 

T 

| 

| Part No. Manufacturer Instrument Description 
| 
Ба 

|. Side  TTQ-9 Bendix Vibration Pickup 

bs 
‘|. Side TTQ-9 Bendix Vibration Pickup 

| 

g at 

i. Side TTQ-9 Bendix Vibration Pickup - To be Cali- 
| Bendix brated with TAB-4 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| П-15 
x CONFIDENTIAL 

J 


=e CONFID 


SECURITY {МЕ 


Z РА 702 TEST INSTRUMENT 


С, | 53-1780 


2.4.2 Telemeter В. F. No. 2 - 234 МС (ВЕБЕР) 


Instrument 
Channel Measurement Range 
2.3 КС Data Synchronization 4 Pulse code/sec 
| 3.0 КС Pitch Attitude +60° 
3.9 KC Roll Attitude +60° 
5.4 КС Fuel Flow В. Wing 0 - 52 gpm 
7.35 КС Fuel Flow L. Wing 0 - 52 gpm 
Ж 10.5 КС АТМ Turbine Exit Air Pressure 0 - 25 psia 


(Static) in Blow-Off Valve 


з , 14.5 КС Commutated as Follows: 
- 1 
' | Segment 
1 
| 2 Master Synchronization Pulse 
| 3 (+ 2.5 Volts) 
| 
4 
| 5 
р | у 
| 
| 7 
۱ i 8 Minimum Calibration Reference 
n | (- 1.5 Volts) 
й - | 9 


CONFIDENTIAL 


Sourc 


Sta. 100 а 
graph № 
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e Location Part No. Manufacturer Instrument Description 


bove Oscillo- 8-04875 CVAC Fabri- Sequence 
» З cation 
| 
le Bay Plat- XJG7044A11 Minn. Honeywell Cageable Vertical Gyro 
le Bay Plat- XJG7 044A11 Minn. Honeywell  Cageable Vertical Gyro - Same 
| Instrument used for 3.0 КС and 
3.9 КС 
Potter Synchro Style 2 in. Sensing Unit 
Potter Synchro Style 2 in. Sensing Unit 
'Ssure Sensing 45176-A-3-50 Giannini Pressure Transducer 
88 Valve No. 
1 
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2.4.2 Telemeter В. F. №. 2 - 234 МС (RREP) (Cont) 


Instrument 
Channel Measurement Range Source Loca 
Segment — са - = 


14.5 КС 11 


= 18 Center Calibration Reference 
(0 Volts) 


28 Maximum Calibration Reference 
(TME-25 + 2.5 Volts) 


22.0 KC 26 KVA Alternator EMF & Freq- 0-130 volts 400 cycle 
quency 
al 
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2.5 Pilot's Panel Instrumentation Data 
Instrument Instrument Indicator 
Item Measurement Range Description Vendor Part 
1 Mach Number .5to 1.5 Mach А-2А Machmeter  Коївтап 
2 Indicated Airspeed 50 - 700 mph Е-1А Airspeed Kollsman 739-0 
' Indicator 
3 Bleed Valve Position On - ОН Indicator Lights 
4 Afterburner Nozzle Position On - ОК Indicator Light 
5 26 KVA Alternator Frequency 350 – 450 срв Freq. Meter G. Е. 8AW: 
Ж 6 АТМ Warning On - Off Indicator Light 
7 Correlation Counter 0 - 9999 Digital Counter Veeder Root 
8 Pilots Comments Voice Freq. Wire Recorder Peirce RD10 


*  Autosyn Transmitter not connected | 
| 
1 
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Source Instr. 
No. Description 
Pitot-Static 
54 Pitot-Static 
Micro-Switch 


* CVAC Fabrica- 
tion using Auto- 
syn АҮ-2015-3В 


۸1 ATM Voltage 


Micro-Switch 


/АМН-2 UHF Receiver 
& Microphone 
Circuits - 
Ships System 


Vendor 
СУАС 


СУАС 


СУАС 


СУАС 
Fabri. 
Req'd 


Part No. 
8-0180B(Ref) 


8-0180B(Ref) 


8-05751 
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№ 
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Location 
Nose Boom 


Nose Boom 


Eng. Bleed Valve Port 
R. Side of Englne 
by Р, 4 Ргођев 


Term. 1 - Strip A - 
Sta. 135(Мове Wheel 
Well) 

ATM Nozzle 


Actuator - ATM 
Compartment 


Cockpit 


П-18 
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2.6 Data Items which may be required subsequently in the Field - 
The following pages list additional data items which may be- 
come requirements during the course of Phase III tests. 
Priority and effectivity will be established for each item if 
and when the need arises. 


System 


ATM Performance 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 
Power Plant 
Power Plant 
Power Plant 
Power Plant 
Power Plant 
Power Plant 
Power Plant 


Power Plant 


Measurement 
Flow Rate - Anti-Icing Main Duct 
Inter-Compressor Total Pressure 
Inter-Compressor Total Temperature 


Afterburner Fuel Pressure to Exhaust Nozzle 
Actuator Control 


Afterburner Fuel Flow 
Main Engine Fuel Control Outlet Pressure 


Main Engine Fuel Control Differential Pressure - 
Inlet to Outlet 


Fuel Outlet Temperature, R. Wing 

Fuel Outlet Temperature, L. Wing 

Fuel Temperature Into Hydraulic Oil Cooler 
Fuel Temperature Out of Hydraulic Oil Cooler 
Fuel Temperature Into Engine Oil Cooler 
Fuel Temperature Out of Engine Oil Cooler 
Engine Fuel Pump Inlet Pressure 

Engine Fuel Pump Interstage Pressure 


Engine Fuel Pump Outlet Fuel Temperature 
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МЕМТАТІОМ REPORT 20-8-4 
Range Recording System Source Location 
0 - 90 lb/min 
0 - 200 in. Hg Oscillograph Commutated Pratt & Whitney Kit 
400 °F Oscillograph Commutated Pratt & Whitney Kit 
0 - 1000 psig 
0 – 80 gal/min Oscillograph Commutated 
0 - 700 раје VJ 
0 - 100 psi 
0 - 100°F Telemetering Commutated 
0 - 100°F Telemetering Commutated 
0 - 100°F Telemetering Commutated 
0 - 150°Е Telemetering Commutated 
0 - 200°Е Telemetering Commutated 
0 - 225°F Telemetering Commutated 
0 - 50 раја Oscillograph Commutated 
0 - psig 
0 - 7 
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2.6 Data Items which may ђе required subsequently in the Field - (Cont) 
System Measurement 

Power Plant Afterburner Igniter Fuel Pressure 

Power Plant L. Wing Fuel Tank Pressure Above Sensing 
Pressure 

Power Plant L. Wing Fuel Tank Sensing Pressure 

Power Plant R. Wing Fuel Tank Pressure Above Sensing 
Pressure 

Power Plant R. Wing Fuel Tank Sensing Pressure 

Power Plant Primary Pressure at Fuel Pressurization Valve 

Power Plant Secondary Pressure at Fuel Pressurization Valve 

Power Plant Engine Oil Temperature to Air Oil Cooler 

Power Plant Engine Oil Temperature Out of Air Oil Cooler 

Power Plant Fuel Oil Cooler Plus Engine Flowmeter 
Differential Pressure - Fuel Pressure Drop 

Power Plant Air Into Air Oil Cooler, Temperature 

Power Plant Air Out of Air Oil Cooler, Temperature 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


CONFIDE 


Oil Cooler Ramp, Static Air Pressure 

Total Air Pressure Upstream of Air-Oil Cooler 
Engine Breather, Out Total Air Pressure 
Engine Shroud, Inside Total Air Pressure 


Engine Shroud, Inside Total Air Pressure i 


РУКЕ, 


ЖЕЉУ ЕРУ 
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INFORMATION 


NTATION REPORT 


Range Recording System Source Location 
0 - 1000 рві Oscillograph Commutated 
0 ~ 10 psi Oscillograph Commutated 
0 - 20 рвіа Oscillograph Commutated 
0 - 10 psia Oscillograph Commutated 
0 - 20 рвіа Oscillograph Commutated 
0 - 1000 psi Oscillograph Continuous 
0 - 1000 psi Oscillograph Continuous 
0 - 250°F Telemetering Commutated 
0 - 250°F Telemetering Commutated 
0 - 50 pal 
220?F Oscillograph Commutated 
300 °F Oscillograph Commutated 
0 - 25 psia Oscillograph Commutated 
| 0 - 37 psia Oscillograph Commutated 
0 - 25 рвіа Telemetering Commutated 
0 – 20 psia Oscillograph Commutated 
| 0-20 psia Oscillograph Commutated 


CONFIDENTIAL dd 


СОМ! 


ХЕС А] 


72-0: мы 


53-1780 
2.6 Data Items which may ђе required subsequently in the Field - (Сопі) 
System Measurement 
Power Plant Engine Shroud, Outside Total Air Pressure 
Power Plant Engine Shroud, Outside Total Air Pressure 
Power Plant Engine Mount Linkage Temperature 
Power Plant Engine Mount Linkage Temperature 
Power Plant Engine Mount Linkage Temperature 
Power Plant 


Power Plant 
Power Plant 
Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Power Plant 


Engine Mount Temperature (Frame Fitting) 
Tachometer Generator Ambient Air Temperature 
Bleed Governor Ambient Air Temperature 
Engine Flowmeter Ambient Air Temperature 


Air-Oil Cooler Actuator Motor Ambient Air 
Temperature | 


Fuel Regulator Ambient Air Temperature 
Engine Fuel Pump Ambient Air Temperature 


Temperature of Regulated Air to No. 1 Fuel 
Tank R. Wing 


Temperature of Regulated Air to No. 1 Fuel 
Tank L. Wing 


Bleed Valve Governor, Ambient Air Temperature 
Engine Surface Temperature, Fwd of Fire Wall (4) 


Engine Surface Temperature, Fwd of Fire Wall (8) 


=== 
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Range 

0 - 20 psia 
0 - 20 psia 
1100°F 
1100°F 
1100°F 

350 °F 
250°F 
250°F 
250°F 


180°F 


250 °F 
250°F 


250°F 


250 °F 


250 °F 
800°F 


1200°F 


— 7C-8-054 


>- 


Recording System Source Location 


Oscillograph Commutated 
Oscillograph Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 


Telemetering Commutated 


Telemetering Commutated 
Telemetering Commutated 


Telemetering Commutated 
Telemetering Commutated 


Telemetering Commutated 
Telemetering Commutated 


Telemetering Commutated 
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2.6 Data Items which may Бе required subsequently іп the Field - (Cont) 
System Measurement 


Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 
Flight Controls 


Flight Controls 


Flight Controls 


Flight Controls 


Flight Controls 


Flight Controls 


Flight Controls 


CONFIDENTIAL 


Rudder Control Valve Spool Position 

R. Elevon Control Valve Spool Position 
L. Elevon Control Valve Spool Position 
Rudder Cable Tension, Right Rudder 
Rudder Cable Tension, Left Rudder 
Elevator Cable Tension, Up Elevon 
Elevator Cable Tension, Down Elevon 
Aileron Cable, Tension, Right Wing Down 
Aileron Cable, Tension, Left Wing Down 
Rudder Feel Cylinder Temperature 


Rudder Variable Air Pressure Regulator 
Differential Pressure 


Rudder Variable Air Pressure Regulator 
Sensing Pressure 


Rudder Feel Cylinder Actuating Pressure 


Elevon Feel Cylinder Differential Pressure 


Elevon Feel Cylinder Static Pressure 


Elevon Feel Cylinder Intelligence Unit Sensing 


Total Pressure 
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| 
| 
| 
| 


+.125 in. 


%,25 in. 


50 - 700 mph 


0 - 30 рвіа 


0 - 2000 psig 


50 - 700 тарћ 


0 - 20 рвіа 


50 - 800 mph 


Recording System 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Commutated 
Oscillograph Commutated 
Oscillograph Commutated 
Oscillograph Commutated 
Oscillograph Commutated 
Telemetering Commutated 


Oscillograph Commutated 
Oscillograph Commutated 


Oscillograph Commutated 


Oscillograph Commutated 


Oscillograph Commutated 


Oscillograph Commutated 


ан REPORT l ZC-8-O54 
| пазе ا‎ 


Source Location 
Rudder Control Valve 
R. Elevon Control Valve 


L. Elevon Control Valve 


Rudder "Q" Port Pressure Over Vent 
Pressure Compartment Static 


Rudder "9" Port 


Rudder Feel Cylinder 


Elevon "©" Pot "Ө" Port To Static 
or Compartment Static 


Elevon "Q" Pot, Static Port 


Elevon "Q" Pot Regulator "©" Port 
to Static 
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2.6 Data Items which may be required subsequently in the Field - (Cont) 
System Measurement | 
1 
Hydraulic Main Hydraulic Pump, Outlet Pressure, Primary | 
Hydraulic Main Hydraulic Pump, Outlet Pressure, Secondari 
Hydraulic Main Hydraulic Pump, Bypass Pressure, Primar 
Hydraulic Main Hydraulic Pump Bypass Pressure, Secondar 
Hydraulic Right Elevon Control Valve, Inlet Pressure, Pri- | 
mary | 
| 
Hydraulic Right Elevon Control Valve, Inlet Pressure, 
Secondary 
( Hydraulic Left Elevon Control Valve, Inlet Pressure, 
Primary 
Hydraulic Left Elevon Control Valve, Inlet Pressure, 
Secondary 
Hydraulic Right Elevon Actuating Pressure, Up Pressure, 
Primary 
Hydraulic Right Elevon Actuating Pressure, Up Pressure, 
| Secondary 
| 
| Hydraulic Right Elevon Actuating Pressure, Down Pressur 
Primary 
Hydraulic Right Elevon Actuating Pressure, Down Pressur 
Secondary 
Hydraulic Left Elevon Actuating Pressure, Up Pressure, 
Primary 
Hydraulic Left Elevon Actuating Pressure, Up Pressure, 
i Secondary 
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Range Recording System Source Location 

0 - 4000 psi Oscillograph Continuous Primary Pump Outlet 

0 - 4000 psi Oscillograph Continuous Secondary Pump Outlet 

0 - 500 psi Oscillograph Commutated Primary Pump Bypass Port 

0 - 500 psi Oscillograph Commutated Secondary Pump Bypass Port 

0 - 3000 psi Oscillograph Continuous R. Control Valve Inlet Port 

0 - 3000 psi Oscillograph Continuous R. Control Valve Inlet Port 

0 - 3000 psi Oscillograph Continuous L. Control Valve Inlet Port 

0 - 3000 psi Oscillograph Continuous L. Control Valve Inlet Port 

0 - 3000 psi Oscillograph Continuous R. Elevon Actuating Cylinder 
Up Line 

0 - 3000 psi Oscillograph Continuous R. Elevon Actuating Cylinder 
Up Line 

i 0 - 3000 psi Oscillograph Continuous R. Elevon Actuating Cylinder 
Down Line 
' 0 - 3000 psi Oscillograph Continuous R. Elevon Actuating Cylinder 

Down Line 

0 - 3000 psi Oscillograph Continuous L. Elevon Actuating Cylinder 
Up Line 

0 - 3000 psi Oscillograph Continuous L. Elevon Actuating Cylinder 
Up Line 
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Data Items which may ђе required subsequently in the Field (Сопі) 


Measurement 


Left Elevon Actuating Pressure, Down Pressure, Primary 


Left Elevon Actuating Pressure, Down Pressure, Secondary 


Rudder Control Valve, Inlet Pressure, Primary 
Rudder Control Valve, Inlet Pressure, Secondary 
Rudder Control Valve, Return Pressure, Primary 
Rudder Control Valve, Return Pressure, Secondary 
Speed Brake Cylinder Pressure, Close Pressure 
Speed Brake Cylinder Pressure, Open Pressure 
Speed Brake Positions - Upper L & R, and Lower 
R. Landing Gear, Up Pressure 

R. Landing Gear, Down Pressure 

Nose Landing Gear, Up Pressure 

Nose Landing Gear, Down Pressure 

Nose Landing Gear Door, Open Pressure 

Nose Landing Gear Door, Close Pressure 

Ram Air Turbine Hydraulic Pump Outlet Pressure 
Ram Air Turbine Latch Cylinder Pressure 

Main Hydraulic Pump, Outlet Temperature, Primary 


Main Hydraulic Pump, Outlet Temperature, Secondary 


CONFIDENTIAL 


Range 


0 - 3000 | 
0 - 3000 | 
0 - 3000 1 
0 - 30001 
0 - 1000 t 
0 - 1000r 


0 - 3000 


0 - 3000 || 
0 - 3000 1; 
0 – 3000 |, 
0 - 3000] 
0 - 30001. 
0 - 5000: 

0 - 20071 


0 - 20071 


)ENTIAL 


NFORMATION 
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Recor System 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 


Oscillograph Continuous 


Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 
Oscillograph Continuous 


Oscillograph Continuous 


Telemetering Commutated 


Telemetering Commutated 


E 70C-8-054 


| 
pe m 


Source Location 
L. Elevon Actuating Cylinder Down Line 
L. Elevon Actuating Cylinder Down Line 
Rudder Control Valve Inlet Port 
Rudder Control Valve Inlet Port 
Rudder Control Valve Outlet Port 
Rudder Control Valve Outlet Port 
Speed Brake Close Line 


Speed Brake Open Line 


Main Landing Gear Cylinder Up Port 

Main Landing Gear Cylinder Down Port 

Main Landing Gear Cylinder Up Port 

Main Landing Gear Cylinder Down Port 

Main Landing Gear Door Cylinder "Close" Port 
Main Landing Gear Door Cylinder "Close" Port 


Ram Air Turbine Hydraulic Pump Outlet 


Primary Pump Outlet Port 


Secondary Pump Outlet Port 
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System 
Hydraulic 


Hydraulic 
Hydraulic 


Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 
Hydraulic 


Hydraulic 


53-1780 


Data Items which may Бе required subsequently in the Field - (Cont) 


Measurement 


В. Elevon Сопіго! Valve, Outlet Temperature, Primary 
R. Elevon Contro] Valve, Outlet Temperature, Secondary 
L. Elevon Control Valve, Outlet Temperature, Primary 


L. Elevon Control Valve, Outlet Temperature, Secondary 
Rudder Control Valve, Outlet Temperature, Primary 
Rudder Control Valve, Outlet Temperature, Secondary 
Speed Brake Line Temperature 

Hydraulic Oil Cooler, Inlet, Primary Temperature 
Hydraulic Oil Cooler, Inlet, Secondary Temperature 
Hydraulic Oil Cooler, Outlet, Primary Temperature 
Hydraulic Oil Cooler, Outlet, Secondary Temperature 
Hydraulic Oil Reservoir, Fluid In Reservoir, Primary 
Hydraulic Oil Reservoir, Fluid In Reservoir, Secondary 


Nose Wheel Angular Position 
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Range 
0 - 200°F 


0 - 200°F 
0 - 200°F 


0 - 200°F 
0 - 200°F 
0 - 200°F 
0 - 20072. 
0 - 200°F! 
0 - 200°F 
0 - 200°F 
0 - 7 
0 - 7 
0 - 200°F 


+45° 


: 9 0 471> 


FIDENTIAL 


H TY INFORMATION 


i 
MENTATION REPORT 


| 
| 
| 
| 
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Recor stem 


Telemetering Commutated 


Telemetering Commutated 


Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 
Telemetering Commutated 


Oscillograph Continuous 


Telemetering Commutated · 


№. 


>. 


Source Location 


R. Control Valve Outlet Port 


R. Control Valve Outlet Port 


L. Control Valve Outlet Port 


L. Control Valve Outlet Port 
Rudder Control Valve Outlet Port 
Rudder Control Valve Outlet Port 
Rudder Control Valve Outlet Port 
Oil Cooler Inlet Port 

Oil Cooler Inlet Port 

Oil Cooler Outlet Port 

Oil Cooler Outlet Port 

Inside Reservoir 

Inside Reservoir 


Nose Wheel Strut 
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2.6 Data Items which may be required subsequently in the Field - (Cont) 
System Measurement 


High Pressure Pneumatic 
High Pressure Pneumatic 
High Pressure Pneumatic 
High Pressure Pneumatic 


High Pressure Pneumatic 


High Pressure Pneumatic 


High Pressure Pneumatic 


High Pressure Pneumatic 


High Pressure Pneumatic 
High Pressure Pneumatic 
High Pressure Pneumatic 
Higb Pressure Pneumatic 
High Pressure Pneumatic 
High Pressure Pneumatic 
High Pressure Pneumatic 


High Pressure Pneumatic 


Air Flask Pressure, "Non-Protected" Bottles 
Air Flask Pressure, "Protected" Bottle 

R. Wheel Brake Pneumatic Pressure 

L. Wheel Brake Pneumatic Pressure 


L. Landing Gear Cylinder Pressure Emergency 
Lowering 


Nose Landing Gear Cylinder Pressure Emer- 
gency Lowering 


Nose Landing Gear Door Pressure Emergency 
Lowering 


Hydraulic Reservoir Supercharging Pressure, 
Secondary Above Reservoir Ambient 


Ram Air Turbine Extension Cylinder Pressure 
Drogue Chute Door Cylinder Pressure 

Drogue Chute Release Cylinder Pressure 
Rudder Feel Pressure Regulator Temperature 
Air Flask Surface Temperature 

Air Flask Surface Temperature 

Air Flask Surface Temperature 


Air Flask Surface Temperature 
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Range Recording System Source Location 
| 0 - 3000 ра1 Telemetering Commutated "Non-Protected" Bottle Manifold 
| | 0 - 3000 psi Telemetering Commutated "Protected" Bottle Manifold 
0 - 3000 psi Oscillograph Continuous Brake Relay Ports 
0 - 3000 psi Oscillograph Continuous Brake Relay Porta 
0 - 3000 psi Oscillograph Continuous Actuating Cylinder Inlet Port 
0 - 3000 psi Oscillograph Continuous Actuating Cylinder Inlet Port 
0 - 3000 psi Oscillograph Continuous Actuating Cylinder Inlet Port 
0 - 50 psi Telemetering Commutated Inside Reservoir 
0 - 3000 psi Oscillograph Continuous At Cylinder Port 
0 - 3000 psi Oscillograph Continuous At Cylinder Port 
0 - 5000 psi 
0 - 280°F Oscillograph Commutated 
0 - 230°F Telemetering Commutated Air Flask Surface 
0 - 230°Е Telemetering Commutated Air Flask Surface 
Q0 - 230°F Telemetering Commutated Air Flask Surface 
0 - 230°F Telemetering Commutated Air Flask Surface 
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2.6 Data Items which may be required subsequently in the Field - (Cont) 
System Measurement 

High Pressure Pneumatic Ram Air Turbine Position 

High Pressure Pneumatic Drogue Chute Door Latch Position 

High Pressure Pneumatic Drogue Chute Door Position 

Electrical Emergency Alternator (1.5 KVA), Amperes 

Electrical Emergency Alternator (1.5 KVA) Power Factor 
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МЕМТАТІОМ REPORT ПР 20-8-04 
Range Recording System Source Location 
Close - Open Oscillograph Continuous Actuator Linkage 
| In - Out Oscillograph Continuous 
Open - Close Oscillograph Continuous 
0 - 20 amps Oscillograph Continuous Alternator Line 
| 0 
x 0-1 Oscillograph Continuous 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
11-7 
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SECTION Ш 


PHOTO PANEL RECORDING SYSTEM 


3.0 General - A photo panel recording system installed in the nose section of 
the fuselage incorporates a 35 mm camera, film magazines, a panel of in- 
struments, a mirror in which the panel is reflected to the camera lens, and 
the necessary photographic lighting equipment. 


An intervalometer which is part of the data correlation system monitors the 
camera operating speed by means of two selector switches set prior to flight. 
The slow speed switch selects the rate at which the camera will operate con- 
tinuously except during specific pilot-controlled periods of fast operation. 
The fast speed switch selects the fast rate of camera operation for these brief 
periods of full recording. A switch monitored by the camera shutter passes 
a pulse to a data correlation reference channel on each oscillograph. 


3.1 Camera and Film Magazines - The camera is a Bell and Howell Automax 
Model G fitted with a special wide-angle panchromatic lens. It accomodates 
400-foot film magazines and is driven by an integral electric motor. A.clutch 
mechanism is the speed control component and it is monitored by rotation of 
switching cams in the intervalometer (except for cine rate of six frames per 
second, when the intervalometer serves only as a grounding junction). 


The camera and magazines are accessible through hinged access doors on 
each side of the nose section at Station 70. 


3.2 Operation and Control - In this airplane a special circuitry provision ties 
camera recording with oscillograph recording. Special procedures are there- 
fore required to place the photo panel system in operation. The INSTRUMEN- 
TATION panel in the cockpit has a POWER switch for the entire instrumenta- 
tion system, three switches for the OSCILLOGRAPHS, a telemeter (T. M.) 
switch, and a PHOTO PANEL switch. A record switch on an adjacent panel 
is in parallel with a record trigger switch on the control stick. 


With the POWER switch ON and all the other switches OFF, the three OSCILLO- 
GRAPH switches must be turned ON first and the oscillographs must be checked 
after three minutes for standby or (ready to record status) by pushing the push- 
to-test lamps. The camera switch is then turned ON and the three oscillo- 
graphs begin to record and the camera begins to operate at the slow rate. 
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Then the T. M. switch is turned ON and the entire recording system is іп 
normal continuous-rate operation. If the panel record switch or the trigger 
record switch are then operated, the camera speeds up to the pre-set fast 
rate. The other systems continue to record as before. 


Note 


System operation and recording con- 
trol are summarized in Section VII. 


Camera Rates - Available slow speed rates are one frame/fifteen seconds, 
one frame/two seconds, and one frame/second. Fast rates are: four frames/ 
second, and ciue (six frames/second). Normal rates are: (slow) one frame/ 
two seconds; and (fast) four frames/second. If rates other than these are se- 
lected prior to any flight, this should be noted in the flight plan and flight re- 
port to facilitate data reductiou. 


Photo Panel Instruments - The instrument panel itself accommodates 28 
standard aircraft instruments, some of which have not been designated or 
installed. Wiring and plumbing to accommodate a complete complement of 
instruments is installed however, thus readily permitting the airplane to be 
prepared for additional permanent or temporary Phase III instrumentation 
as the need arises in Фе field. The installation as of date of completion at 
the factory is Shown in Figure 3-2. 


Note 


A correlation counter (seconds), an 
airplane identification card holder, 
and a flight number card holder are 
installed in place of a standard instru- 
ment at Insert No. 16. 
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Figure No. 3-1 Photo Panel Recording System Installation 
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SECTION IV 


OSCILLOGRAPH RECORDING SYSTEMS 


the fuselage just aft ої the photo panel camera. The oscillographs are desig- 
nated No. 1, No. 2, and No. 3, occupying the upper right, lower right, and 
lower left positions in the area, respectively. 


f 4.0 General - Three recording oscillographs are installed in the nose section of 


Each oscillograph has 25 data channels and one channel assigned to data cor- 
relation. A standard reference trace is also provided on each record. The 
oscillographs accommodate either the 125-foot or the 250-foot record paper 
magazines. The record paper is seven inches wide. 


Oscillograph No. 1 has three commutated channels to accommodate a number 
of (thermocouple) temperature data items. The remainder of the data assign- 
ments are distributed more or less equally between oscillographs 1 and 2. 

| Oscillograph Мо. 3 is ап inactive spare provided to accomodate anticipated 
future requirements. Assignment oí the items required at the present time 


Е is shown in Section II, preceding. 
N 4.1 Operation and Control - Special control circuitry in this airplane ties slow 
| speed camera operation and continuous oscillograph operation control into 


the PHOTO PANEL switch on the INSTRUMENTATION control panel. Special 
procedures are therefore required to control and check the oscillograph 
system. у 


The POWER switch on the INSTRUMENTATION control panel іп the cockpit 

is the master power switch for the instrumentation system. With all other 

switches on the panel in OFF position, the POWER switch may be turned ON 

to power the system. The three OSCILLOGRAPH switches may then be turned 

| ON. As each is turned ON, the corresponding lamp immediately above the 
switch should be observed. If the lamp lights, that oscillograph will not pro- 

vide any records during subsequent recording operation. А light at this time 

| indicates that а malfunction exists. That oscillograph should be turned OFF 

| and kept OFF for the remainder ої the operation. If the flight is planned in 

| order to obtain data monitored by that oscillograph, Ше oscillograph should 
be replaced or repaired prior to tlight. 


If the three OSCILLOGRAPH switches have been placed in ON position and 
none of the three lamps has lighted, the oscillographs are supposedly in 
'ready-to-record' status. This should now be checked by pushing in each ої 
۱ بت‎ the three lamps. Ií any ої the lamps fails to light when pushed in, the сог- 
responding oscillograph is not receiving stand-by power and will not 
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subsequently provide a record, and should therefore be repaired or replaced 
prior to flight. 


After the OSCILLOGRAPH switches have been turned ON, the T. M. switch 
Should be turued on to power the telemeter system. 


; The PHOTO PANEL switch should Шеп be turned ON. This starts recording 
operation by all three oscillographs and starts photo panel recording at the 
pre-set slow speed rate of the camera. The oscillographs will continue to 
record until they rum out of record paper or until the PHOTO PANEL switch 
is again turned OFF. (Periodic full record demand by the pilot's operation of 
either of his 'record' switches has the sole effect of causing the camera of 
the photo panel to operate at fast speed temporarily. ) 
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Figure No. 4-1. Block Diagram of Oscillograph System 
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TELEMETER SYSTEM 


5.0 General - А dual R.F. telemeter system ів provided for continuous monitor- 
ing and recording of data functions assigned to continuous and commutated 
sub-carrier channels. 


| The telemeter radio frequency carriers and the aircraft's AN/ARC-34 re- 
ceiver/transmitter are multiplexed to the UHF antenna. Low and high pass 
filters restrict interaction between the two systems. 


Each R.F. employs eight sub-carrier oscillators that permit monitoring a 

total of 14 continuous and 48 commutated data functions. Each of the two 

commutators, operating at a speed of two and one-half rps, presents an output 
| wave train suitable for operation into automatic decommutation equipment. 


A Convair-developed automatic voltage calibrator incorporated in the system 
permits rapid calibration of voltage-controlled oscillators before, during, and 


p after flight. This equipment will minimize inaccuracies due to voltage fluctu- 
Ма ations, variations in airborne and ground-based vacuum tube characteristics, 
| еїс. 


Primary power requirements ої the telemeter equipment are 28 volts d-c at 
20 amperes and 115 volts 400-cycle single-phase at 7 amperes. 


| The major components of the telemeter system are located in the center mis- 
| sile bay on instrumentation platforms; the commutators and calibrator are in 
the right aft missile bay. 


5.1 R.F. No. 1 - 228 MC (Bendix). A Bendix packaged unit, Model TATP-2, 
contains 8 voltage-controlled sub-carrier oscillators that phase-modulate a 
228 MC crystal-controlled transmitter. An R.F. amplifier, mounted external 
to the TATP-2 package, provides ап R. F. power output to the Bendix Model 
TNC-12 antenna coupler of approximately 15 watts 


5.2 В.Е. Мо. 2 - 234 MC (RREP). A Convair packaged unit contains 8 voltage- 
controlled oscillators that phase-modulate а 234 МС crystal-controlled trans- 
mitter. Ап Б.Е. amplifier, mounted external to the package provides ап В.Е. 
power output to the Bendix Model TNC-12 antenna coupler of approximately 30 
watts. 
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5.3 Operation and Control - The telemeter system is operating whenever the 
POWER and T. M. switches on the INSTRUMENTATION control panel аге 


placed in ON position. 


Calibration of the telemetering voltage-controlled oscillators is accomplished 
by momentarily depressing the AUTO CALIB. switch located on the INSTRU- 
MENTATION control panel. The telemeter automatic voltage calibrator com- 
pletes its cycle of operation in approximately 15 seconds. 
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Figure No. 5-3 Telemeter R. F. Package 
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Figure No. 5-4 Voltage Controlled Oscillators (Telemeter R.F. Package) 
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Figure No. 5-5 Bendix TATP-2 Telemetering Package 
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SECTION VI 


МОТСЕ RECORDER FOR COCKPIT INSTRUMENTATION 


6. 0 General - А wire recorder installed in the fuselage nose section above No. 3 
oscillograph records all ЮНЕ transmission and reception and, in addition, 
permits the pilot selectively to record his comments and observations without 
simultaneously transmitting them over ОНР. Тһе ОНЕ recording is automati- 
cally monitored, whereas the selective recording of comments without ОНЕ 
transmission is achieved by the pilot's use of a special microphone button on i 
the control stick, which energizes an input line exclusively to the wire recorder. 
(The UHF transmission microphone button switch is on the throttle lever. The 
pilot's regular microphone serves both circuits.) The recorder accommodates 
sufficient wire for one hour's continuous operation. A special cut-off switch 

| is provided on the nose wheel well control panel, to permit ground crews to 

| stop wire recorder operation while other parts of Ше instrumentation system 

| are being serviced or checked, thus conserving the wire and reducing the 

| audio load on the airplane's intercommunication system. 


| С, Note 


The wire recorder switch in the nose wheel 
| well must be checked for ON position before 
| each flight. 
| 


6.1 Operation and Control - Aside from the cut-off switch in the nose wheel well, 
[ mentioned above, the wire recorder power circuit has no special control switch. 
The system is powered and operating whenever the POWER switch on the 
INSTRUMENTATION control panel in the cockpit is in ON position. When the 
airplane's intercommunication systém is powered all talk on that system is 
recorded. When the UHF system is powered, all reception and transmission 
is recorded. When voice recording without UHF transmission is desired, the 
pilot uses a special microphone button switch on the control stick to energize 
only the microphone circuit to the voice recorder. 


6.2 Transcription of Voice Record - A special playback recorder is provided in 

ihe ground equipment to transcribe the data to a reference record. The data 
| on the airplane's record wire may then be erased by the playback equipment 
and the spool may be reused in the airplane's recorder. 
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| SECTION VII 


SYSTEM OPERATION AND RECORDING CONTROL 


| 7.0 General - This Seclion recapitulates and summarizes the procedures for 
powering and controlling the tesi instrumentation equipment, with particular 
emphasis on recording operation. 


7.1 System Operation - The entire instrumentation system is powered by the air- 
plane's electrical system via the INSTRUMENTATION control panel оп the 
pilot's instrument skirt panel. The POWER switch on this panel connects 28- 
volt d.c. power to the coils of relays which close ihe various power circuits 
of the test instrumentation power distribution system, which is separate from 
the airplane's power distribution system. The test instrumentation system 
utilizes its own transformer and rectifier-regulator to provide the required 
types of power for the various components of the system. The POWER switch 
also serves as the direct control switch for the gyros and the voice (wire) 
recorder, which operate continuously whenever the POWER switch is ON. 
- А green light above the POWER switch indicates when Ше circuits are powered. 

| Normally all ої the switches on the INSTRUMENTATION control pane] аге іп 
ON position during ground check of the instrumentation system and during 
ground and flight test operations. АП of the switches should be turned OFF 
after each flight or ground check. 


Note 


In this respect the subject airplane 
differs from its forerunners in the 
YF-102 series, in which all but the 
INSTR PWR switch are left in ON 
position at all times. 


Turning the POWER switch OFF will stop all operation of test instrumentation 
equipment, but the rest of the switches on the panel will not then be in the cor- 
rect position for ihe next starting procedure, for which al! of the switches 
should be in OFF position. 


7.1.1 Recording System Power Switches - Aside from the voice recorder, which 
is operating whenever the POWER switch on the INSTRUMENTATION control 
panel is in ON position, the recording systems of the test instrumeniation 
facilities are powered and recording whenever (heir individual switches on 
(his panel are in ON position. 
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Figure No. 7-2. Instrumentation Control Panel 
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1.2 


Note 


In this respect the subject airplane differs 


from its forerunners in the YF-102 series. 


In them, the oscillographs are powered in 
standby status only under this condition; 
oscillograph recording takes place only at 


pilot demand by means of one of the record 


switches. 


==» 7C-8-O54 


The oscillographs and telemetering components record at a constant rate. 


Only the camera is affected by the pilot's use of one of the record switches. 


It then operates at the pre-set fast speed rate temporarily and returns to the 
pre-set slow rate when the pilot's record demand terminates. 


Operation of the INSTRUMENTATION Control Panel] Switches - Due to the fact 


that oscillograph control circuitry is partly standby power circuitry and partly | 


recording power circuitry, with the latter led through the PHOTO PANEL 

switch, initial procedure instructions peculiar to this airplane must be fol- 
lowed in order to assure correct checking of operating status of the oscillo- 
graphs. Proceed as follows: 


1. 


2. 


Voice recorder cut-off switch in nose wheel well 
INSTRUMENTATION control panel switches (all) 
INSTRUMENTATION POWER switch 
OSC. No. 1 switch 
OSC. No. 1 lamp 

Note 


If the lamp lights no record will 
be obtained; a malfunction exists. 


Repeat steps 4 and 5 for oscillographs 2 and 3. 


OSC. No. 1 lamp 
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ON 
OFF 
ON 
ON 


OFF 


Push іо test 
standby power 


۷۱1-4 


CONFIDENTIAL 


SECURITY INFORMATION 


YF- 702 TEST INSTRUMENTATION REPORT =. 2с-8-054 


7.3 


7.3. 


1 


53-1780 


Note 


If the lamp does not light when pushed no 
record will be obtained later. 


8. Repeat step 7 for oscillographs 2 and 3. 


9. PHOTO PANEL switch ON 
10. T.M. Switch ON 
11. AUTO CALIB. switch Push for 16 seconds to 


calibrate telemeters 
Note 


This switch may be energized in flight to 
induce calibration voltages in the telemeter 
oscillators at the pilot's discretion or on 
request, During the 16-second period of 
calibration no data is obtained by the tele- 
meter system. Calibration may be desir- 
able after extreme ambient temperature 
changes or after reaching extreme altitudes 
(above 45, 000 feet). 


# 
Pilot-Demand Record Switches - Two switches are provided to enable the 
pilot to demand fast speed recording by the camera. (The other recording 
systems continue to operate as before during periods of demand recording.) 


The switches and their operation are described in the following paragraphs. 


Record Switch (On Instrument Skirt Panel) - A two position toggle switch 
placarded RECORD is provided on the instrument skirt panel. During routine 
parts of a test flight this switch is normally OFF. For periods of special re- 
quirements the switch may be placed in ON position for as long as desired. 
The camera then operates continuously at the fast rate, as set prior to flight, 
by positioning the FAST SPEED switch on the intervalometer. (Refer to Sec- 
tion УШ, following, for a detailed description of the intervalometer and re- 
lated components of the data correlation system.) The light located above the 
RECORD switch glows when the RECORD switch is in ON position. 
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7.3.2 Trigger RECORD Switch - A momentary-contact trigger switch on the forward 
side of the control stick handle parallels the RECORD switch on the instrument 
skirt panel. It is provided to facilitate brief demand recording. In all but the 
spring-loaded OFF feature it is a duplicate of the RECORD switch on the panel. 
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Trigger Switch 
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Figure No. 7-3. Control Stick Switches 
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SECTION УШ 


DATA CORRELATION 


8.0 


General - The function of the data correlation system is to synchronize aud 
correlate all measurements. The heart of this system is the intervalometer 
which supplies pulses to two channels to operate the photo panel camera at two 
preselected film frame rates, low speed-selection from 1 frame/15 sec., 1 
frame/2 secs., 1 frame/sec., or 4 frames/sec. and high speed-selection from 
1/2 frame/sec., 1 frame/sec., 4 frames/sec. or continuous (6 frames/sec. ). 
The internal construction of the intervalometer is such that the various pulse 
times, except 6/sec., are always correlated to each other and to the one sec- 
ond pulse which is used to step both the photo panel and the cockpit correlation 
counters. 


The intervalometer 1 pulse/sec. correlation pulse which appears on the photo 
panel counter and on oue trace of each oscillograph can be related to time of 
day by comparison with the clock which is photographed on the same photo- 
graphic film frame. This same pulse steps either the digipot or digipot simu- 
lator (Convair design replacement unit) one step. The digipot is a device which 
supplies digital information in the form of steps of voltage as supplied by a 
voltage divider across the 10-volt d-c regulated instrument power supply. It 
supplies information for four channels or digits, thus allowing a count up to 
9999 to be expressed in steps of voltage. Also triggered by the intervalometer 
1 pulse/sec. signal is the time sequencer, a unit which switches the four digi- 
tal voltages momentarily on and off in a specified time sequence before they 
are applied to one galvanometer in each oscillograph. Figure 8-1 shows an 
expected record on the time trace of each oscillograph and how the switching 
of the digital voltages forms a readable number on the oscillograph record. 


In order to establish the exact moment the photograph is exposed, a short 


pulse appears on the data correlation trace of each oscillograph whenever the 
camera shutter operates. 
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8ت‎ 
Z; 
ےہ‎ 6 (See Note) 
— 5 
— 4 
— 3 
— 2 
— 1 
— 0 
a с а е Е в Typical 
А-А Calibration 
Description: а - с l/sec pulse from intervalometer (Sorenson 10v Ref.) 

b. Photo Panel camera shutter open. (This pulse may also appear 
at other points on the trace, depending on the camera shutter 
speed. ) 

d. Digital voltage pulse (1000's) 

e. Digital voltage pulse (100's) 

f. Digital voltage pulse (10's) 

g. Digital voltage pulse (1's) 

NOTE: Digit as indicated would read 8, 465 


Figure No. 8-1. Oscillograph Data Correlation Trace - Typical 
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Figure №. 8-2. Intervalometer (Sheet 2 of 6) 
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Figure No. 8-2. Intervalometer (Sheet 3 of 6) 
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Key List 


Cam 30 Lobe 1 Frame/Sec. 
Cam 15 Lobe 1 Frame/2 Sec. 
Cam 2 Lobe 1 Егате/15 Sec. 
Cam 30 Lobe 4 Frames/Sec. 
Cam Shaft 

Contacts (4) 

Contact Mount (Flexible) 
Contact Base 

Contact Adjusting Screw (4) 
Drive Motor 2 RPM 

Slip Clutch 


Low Speed Selector Switch 
1:4 Ratio Gear Train 


Figure No. 8-2. Intervalometer (Sheet 4 of 6) 
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Figure №. 8-2. Intervalometer (Sheet 5 of 6) 
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SECTION IX 
DATA SOURCE INSTRUMENTS 
9.0 General - This Section presents illustrations of Convair-designed devices 


and special installations of standard devices required as source instrumenta- 
tion equipment at data sources. Only special or unusual devices or applica- 


tions are covered here. 
NOTE 


Mechanical design details of the photo 


panel intervalometer are shown in Sec- 
tion VIII. 
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SF-6 
60? Sector 
SF-7 

75% Sector 


| | M is 
— 1.248 ызы! 


Yellow Blue 


| LE-3 Pigmy Autosyn 
Rectilinear Transmitter | 


Color Coding For 

Potentiometer Connections: 

Red - Signalor center tap 

Black - Power to one side of Pot. 

White - Ground to other side of Pot. 

NOTE - Black & White leads are inter- 
changeable depending on polarity 
required. 


B (7/8" stroke) | 


Red Black 


Selection ої potentiometer is dependent on the recording system | 
and the physical and electrical displacements of the pick-up. 
Potentiometers which may be used have the following resistauces: 


LE-3 = 7K RE-83 = 2K 
SF6 = 8K RE-85 = 10K 
БЕТ = 10K RE-86 = 15K 


Potentiometers designated by the same prefix have identical 
physical dimensions. 


Figure No. 9-1 Special End Instruments (Sheet 2 of 2) 
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Pitot Ports (2) 


Static Ports Only 


Angle of Attack, Forward (R) 
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Figure No. 9-2 Nose Boom (Sheet 1 of 3) 
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Figure No. 9-5 Water Injection Valve Position 
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Sta. 245.0 
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Figure No. 9-7 Heat Exchanger By-Pass Valve Position 
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Heat Exchanger Spark Plug Gasket 


Figure No. 9-8 ATM Gear Box Oil Temperature 
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Figure No. 9-10 ATM Inlet Air Temperature 
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Figure No. 9-12 Right Main Landing Gear Position 
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Figure Мо. 9-15 Low Speed Сотргеввог Віева Valve Position 
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SECTION X 


MISCELLANEOUS INSTRUMENTATION EQUIPMENT 


| 10.0 Flight Safety Panel - A flight safety panel has been added in the cockpit to pro- 
vide the pilot with a dual warning system which can monitor up to ten separate 

| items in the airplane where critical temperatures might be exceeded during 
flight conditions. For each item instrumented two different type temperature 
sensing elements are installed in close proximity with each other. Overheat de- 
tectors are used with each panel indicator light circuit; temperature pickups are 
used through a network on a rotary selector switch to provide a meter reading. 
Although not all of the panel circuitry is utilized at present, it is expected that 
various additions (or deletions)of temperature instrumentation will be made | 
prior to ог during the flight test program as critical items to monitor are 4е- 
termined. 


The flight safety panel is installed on the pilot's instrument skirt panel. It has 
a meter and a rotary selector switch numbered clockwise from 1 to 10 identi- 
fying the temperature circuits measured on the meter, and individual red warn- 
ing lights opposite each switch position number. The panel supplies the follow- | 
سیا‎ ing information to the pilot: | 


а. Ап automatic red light warning for any overheat detector that exceeds 

85% of the value determined to be critical. | 
b. А meter reading in percent of critical temperature (from the tempera- 

ture pickup associated with each rotary switch position). 


10.1 Warning Light System Operation - For the pilot's safety information the warn- 
ing light system will be operative at all times when the airplane's 28-volt d-c 
power is turned on. Each light is in series with an overheat detector. These 
detectors are adjustable from 100 to 1000*C and are preset to ground the cir- 

cuit (thus turning on the light) when 85% of the critical temperature has been‏ ا 

сеасћед. The red glow will alert the pilot as to which item instrumented is 

| approaching ап overheat condition and requires monitoring on the meter to ob- 

serve rate of temperature rise. 


10.2 Indicating Meter System Operation - The visual reading meter circuitry is 
operative only through application of instrumentation power. The Sorenson 
voltage rectifier-regulator supplies power wheu the POWER switch on the 
instrumentation control panel is turned on. Тһе meter is connected through 
a calibrated network on the rotary selector switch to a temperature pick-up. 

“- Тһе meter reads іп percent ої critical temperature гот 0 to 125%; 100% being 
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the established maximum safe operating temperature. Whenever а red werning 
light glows, the pilot will immediately know which instrumented circuit should 
be selected for observing a temperature approachiug an unsafe overheat value. 
The pilot may also operate the selector switch to ascertain the percent of criti- 
cal temperature prevailing in each circuit at any time, whether or not a red in- 
dicator light has come on. 
10.3 Temperatures Monitored on the Flight Safety Panel 
Circuit Temp. for 100% Temp. when warning 
No. Item Instrumented Meter Reading Light Turns On 
1 Oil into Engine 120°С 102°С 
2 АТМ Gear Вох ОП 120°С 102°С 
3 АТМ Inlet Air 120*C 102°С 
4 GLA Ignition 95*C 81*C 
М 5 Sta. . 513 (Тор апа АП) 170%С 145%С 
N 6 Sta. .558 (Below Shroud) 177*C 151*C 
7 Sta. .569 (Below Shroud) 232° C 197°С 
Мое 
Temperature pick-up specifications and the 
sensitivity of the flight safety panel meter 
are in process of alteration at this date. De- 
tailed information on the changes, and revised 
calibration instructions, will be provided when 
available. 
Na 
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Figure No. 10-1. Flight Safety Panel (Sheet 1 of 2) 
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Figure Мо. 10-2. Flight Safety Panel (Sheet 2 of 2) 
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SECTION XI 


PROCUREMENT 


11.0 NOTE 
The following lists provide data concerning test 


instrumentation equipment procurement for the 
subject airplane as of 15 March 1954. 
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11.1 Government Furnished Test Instrumentation Equipment 
Part Range 

Accelerometer +2 g 

Accelerometer %5,0р, -5.4 Кс for use 
with TOL-5 

Accelerometer +10g | 

Accelerometer -5g to + 12g 


Adjustable Immersion Fitting 

Adapter (9/16-18, NF-3 per Spec. 
AND-10050- 6) 

Adapter Rings 

Adapter, Standard Bridge (Use 
with TOR-7) 

Altimeter 

Altimeter, Sensitive 

Ammeter 

Amplifier, Audio Voltage 

Amplifier Bridge 

Amplifier, Cathode Follower 

Amplifier, Power 

Amplifier, R. F. 

Amplifier, Square Wave 

Angle of Attack Meter 

Antenna Coupler 


Balance and Power Supply Unit 
Boresight 


Camera, 3bmm Automax 
Clock 
Commutator - 30 Contact Non-Shorting 


Detector, Aircraft Overheat 
Dynamotor 


Flow Meter 

Fuel Indicator 
FuelIndicator, Pilot's 
Fuel Totalizer 


0 - 80,000 ft 3.9 Kc 
0 ка 60, 000 ft 


228 Мс 


215-235 Me 


228 Mc to 234 Mc Input 


2.5 rps 27.5v-drive 


100 - 1000°Е 


10 - 250 gpm 


CONFIDENTIAL 


CONFIDENT 


SECURITY ІМЕОЯМАТІ 


Z 7. 702 TEST INSTRUMENTATION 


Vendo 


Statham, А17- 
Bendix, TTG- 


Statham, АЈ7- 
Type B-3 

Propulsion De 
C.E.C., 4-00 


Servomechani: 
Bendix, TQR- 


Bendix, TTP- 


G.E., #аЕВА 
Bendix, ТАА- 
Simmonds, 38 
Bendix, ТАВ- 
Bendix, TAV- 
Raymond Rost 
Bendix, TAA- 
Servomechani 
Bendix, TNC- 


Arnoux, TME 
Servomechani; 


J.E.S. Corp. 
Type A-10 


Fenwall 
Raymond Rosi 


Potter 

Simmonds, 3f 
Simmonds, 3t 
Simmonds, 3: 


| == 


AL 
| йм. 


| REPORT P>” ZC-8-054 


| 
| 
| 
| 


No. Procured 
From Outside Мо. Procured 


7 Type and Part No. | Vendors From AFFTC 
] ç 
|2-350 2 
4, 556415 2 
| 
110-350 2 
| 4 
v. Lab. 12 
2M1 50 
sms Inc., AR 110 2 
3 10 
19, 556503 2 
| 5 
W-43-Y14 6 
9, 555700 4 
2002 2 
4, 558235 4 
1, 533500 2 
, m, 865-B 2 
3, 421970 4 
sms Inc., TR546 2 
12, 1080551 1 
| 
' -25 2 
. ms Inc. , BS 106 1 
) Model G 1 
| 3 
је #557730 6 
12 
| Г 870 8 
| 2 
3004-К 4 
3004-М191 2 
6018 2 


1 


CONFIDENTIAL icis 


` 


“әу 


СОМЕ 


SECURIT 


77. 102 TEST INSTRUN 


53-1780 
11.1 Government Furnished Test Instrumentation Equipment 
Part Range. 
Galvanometer 0 - 60 cps Flat Freq. 
Galvanometer 0 - 90 cps 
Galvanometer 0 - 180 cps Flat Freq. 


Galvanometer, Dummy 

Galvanometer, Dummy 

Gyro, Cageable Vertical (Pitch and Roll) 
Gyro, Repeater Directional | 


Helipot 


Indicator, Airspeed 

Indicator, Autosyn Pressure 

Indicator, Pressure Ratio (Same as Type 
XA1985-04 except Variation in Range 

Indicator, Tachometer 

Indicator, Tachometer 

Indicator, Thermometer Thermocouple 

Indicator, Thermometer 

Indicator, Thermometer 


Kilowatt - Kilovar Meter 


Machmeter 

Magazine, Record 

Magazine, Record 

Magazine - 35mm Film 

Motor, Autosyn 

Motor, Autosyn 

Motor, Globe PM Governor Controlled 


Mount - B&H - For Automax "С" - Taylor, 


Taylor & Hobson 35mm Е.Г. Speed 
(Coated) Panchro Lens Fs (or Equiv.) 
Mounting Assembly 
Mounting Assembly, Component 


+ 180° 
30K 
50 - 750 mph 


Рі = 4.0 to 55.0 in. Hg Abs 
Ро = 7.0 to 100 in. Hg Abs 
0 - 7000 rpm 

0 - 15,000 rpm (.421:1) 
-50° to +200°C Fe/Cn 

0 - 350°C Fe/Cn 

0° to 1000°C Cr/Al 


-5to 1. 5 Mach 
125 ft capacity 
250 ft capacity 
400 ft capacity 


2PPM 


6 -section 
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x |" 
x No. Procured 


| 
| 
[ 
| 
| From Outside No. Procured 


Vendor, Type and Part No. Vendors From AFFTC 
E.C., 7-315 10 
818 4 
E.C., 7-224 20 
ЈЕ.С., #15674 10 
'Е.С., #9191 30 
и Honeywell, XJG 7044A11 3 
erry, 675313 2 
| 
рої Согр., АЈ 60 
те F-1 5 
опеег, 6200 2 
іші 2 
Е., ЕЗА 2 
3 e 
10 

wis Engr. Со. 10 
bate Engr. Co. 10 
E., AW-59 10 
| 3 
998 4 
012 (High G) 4 
itehell, Model G 2 
dix, AY503-4-A1 5 
ndix, AY201S-3B 2 
obe Industries, MM-26-F 
E.S. Corp., 04921 1 

-6, 420320 6 
endix, TJS-4, 420260 2 
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11.1 Government Furnished Test Instrumentation Equipment 


Part Range 


Nobatron Regulated Power Supply Input 115-у a-c - 400 cycle Sor 


Мы, 


Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 
Oscillator, 


Inductance 

Sub Carrier 
Sub Carrier 
Sub Carrier 
Sub Carrier 
Sub Carrier 
Sub Carrier 
Sub Carrier 
Sub Carrier 


Oscillograph 
Oscillograph 


Position Pick-Up 
Position Pick-Up 
Position Pick-Up 
Position Pick-Up 
Position Pick-Up 
Position Pick-Up 
Position Pick-Up 


Output 10-v d-c - 5 amp 


1.7 Ke 

2.3 Ke 

3.0 Ke 

3.9 Ke 

5.4 Ke 

7.35 Ke 

10.5 Ke 

14.5 Ke 

22 Kc for +7. 5% B. W. 
30 Kc for «7.59 B. W. 
1.7 Kc 

2.3 Ke 

3.0 Кс 

3.9 Ke 

5.4 Kc 

7.35 Kc 

10.5 Kc 

14.5 Kc 


2.3 Kc 

3.0 Kc 

3.9 Kc 

5.4 Kc 

7.35 Kc 

10. 5 Kc 

14.5 Kc 

22.0 Kc 

26 Channel 26-v d-c 
26 Channel 26-v d-c 


1.7 Kc 
3.0 Kc 
2.3 Кс 
3.9 Kc 
5.4 Kc 
7.35 Kc 
10.5 Kc 
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No. Procured 
From Outside Мо. Procured 
Vendor, Type and Part No. Vendors From AFFTC 


bnson, Model DC-10-5 2 


dix, ТОЕ-27, 557754 
dix, TOE-27, 557754 
dix, ТОЕ-27, 557754 
Міх, ТОЕ-27, 557754 
dix, TOE-27, 557754 
dix, TOE-27, 557754 

ix, TOE-27, 557754 
dix, ТОЕ-27, 557754 
ldix, TOE-17, 421960 
dix, TOE-17, 421960 


dix, 


ТОВ-Т, 
TOR-7, 
TOR-7, 
TOR-7, 
TOR-7, 
TOR-7, 
TOR-7, 
TOR-7, 
TOL-5, 


1080216 
1080216 
1080216 
1080216 
1080216 
1080216 
1080216 
1080216 
533220 


= 


rmond Rosen, 970-2.3 
rmond Rosen, 970-3.0 
[mona Rosen, 970-3.9 
mond Rosen, 970-5.4 
ond Rosen, 970-7.35 
ond Rosen, 970-10.5 
ond Rosen, 970-14.5 
ond Rosen, 970-22.0 


.C., DC(5-114P3) 
14 P3(DC) 


" 


hdix, 


hdix, 
hdix, 
hdix, 


bdix, 


hdix, 


| 


TTO-3, 433450 
TTO-3, 433450 
TTO-3, 433450 
TTO-3, 433450 
ТТО-3, 433450 
TTO-3, 433450 
TTO-3, 433450 


нь сз бо са دن‎ Со со бо бо Q 62 со со бо со 59 62 оо бо جن‎ 02 62 59 Co (9 CO Co ثث‎ 
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11.1 Government Furnished Test Instrumentation Equipment 
Part Range | 
Potentiometer 15 K resistance Galej 
Potentiometer 10 K resistance Gale} 
Potentiometer 8 K resistance Gale! 
у Potentiometer 10 K resistance Gale: 
Potentiometer, Rotary 0 - 60? Gale: 
Pressure Differential Pick-Up 0 - 15 psid Вуго 
Pressure Gage, Absolute 0 - 200 in. Hg Кош 
Pressure Gage, Absolute Koll: 
Pressure Gage, Manifold 10 to 200 in. Hg 838K 
Pressure Pick-Up 0-5psi - 2.3 Kc Bend 
Pressure Pick-Up 0 - 200 psig - 5.4 Kc Bend 
Pressure Pick-Up 7 psid Statt 
f£ Pressure Pick-Up 0-5psi - 3.0 Kc Bene 
ہیا‎ Pressure Transducer 0 - 15 рвіа Gian 
Pressure Transducer 0 - 30 рвіа Сіап 
Pressure Transducer 0 - 200 psi Gian 
Pressure Transducer +30 psid Gian 
Pressure Transducer 0 - 80 рвіє Gian 
Pressure Transducer 0 - 2000 psig С.Е 
Pressure Transducer 0 - 5000 psig C.E 
Probe, Stainless Steel Kiel Pro} 
Subminiature Amplifier Vibratron Byri 
Supplementary Instrumentation Kit Pra! 
Synchroverter Bris 
Tachometer Generator GE, 
Telemetering Chassis Ben 
Temperature, Adiabatic, Probes ~70 to +125°C Giai 
Iron-Constantan - Calibration to conform 
with Bureau of Standards Iron-Constantan 
wire 
Temperature, Bulb Pick-Up 0-6 Tra 
Temperature Probe, Stainless, Pro 


Shielded, Tot. 


CONFIDENTIAL 


۱د 
INFORMATION im.‏ 


TATION REPORT TEE 7С-8-054 


| J>. 


No. Procured 
From Outside No. Procured 


| 
| 
| 
| 
| 
| 
Ironies, RE -86 4 
| 
| 


| Vendor, Type and Part Мо. Vendors From AFFTC 
‘tronics, RE-85 16 
‘tronics, SF-6 6 
monies, SF-7 10 
‘tronics 2 
һ-Әасквоп, РМ-15 G 2 
man, 838К-001 4 
zman, 838K-10-022 3 
і-10-011 4 
, ТТР-9, 421710 6 
ix, TTP-9, 421710 4 


lam, P81-70-350 
lix, ТТР-9, 421710 6 
nini, 45176-А-1.5-50 6 
nini, 45176-А-5-50 8 
nini, 46139-G-20-50 10 
7 
6 
0 


= 


nini, 46119BB-D-3-50 
hini, 46139-G-8-50 


.C., 4-311-2000G-350 2 
i C., 4-311-5000G-350 30 
ушвіоп Development Lab.,301-1W 9 
on-Jackson, Е-1 4 
+ & Whitney, J57-P-11, 207262 2 
itol Co., 95902 4 
| ZCM5AEN 2 
dix, ТАТР-2, 1081357 2 


inini, Inc., 4915 А 


| 

| 

| 

пвопісв, 21-А-12-53 
pulsion Development Lab. 
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11.1 Government Furnished Test Instrumentation Equipment 
Part Range 

Temperature, Surface Bulb 
Temperature, Surface Pick-Up 0 - 250°C 
Temperature, Surface Probes 
Transmitter 228 Mc 
Transmitter, Autosyn 
Transmitter, Crystal Controlled 234Mc 
Trim Pots. 10K 


Velocity Pick-Up 
Venturi Test Assembly 
Vibration Pick-Up 


Wire Recorder 
Wire Recorder Magazine 
Wire Recorder Mounting 


Sequencer 
Digipot Simulator 
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| vel 
| 
| 
| No. Procured 
From Outside No. Procured 


| Vendor, Type and Part No. Vendors From AFFTC 
en, 167-104 4 
|501105, 16-1-1 12 
jux, Type 0 60 
Их, TXV-13, 557853-2 3 
22. АХ2018-3В 3 
ond Rosen, 960 2 
is, 120-1-E10000 25 
C., 4-118 2 
ЯС Solar 10590 3 
lix, TTQ-9, 557719 4 
ce, RD106/ANH-2 1 
52 МХ-1330/АМН-2 10 
се, MT-1081/ANH-2 1 


| 0 
| 
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p ow 

| 11.2 Vendors Directory: 


Bell and Howell Company 
7100 McCormick Road 
Chicago 45, Illinois 


Bendix Pacific Division 
North Hollywood, California 


Consolidated Engineering Corporation 
| 300 N. Sierra Madre Villa 
| Pasadena 8, California 
| 


Eastman Kodak Company 
28 843 State Street 
ee Rochester 4, N. Y. 


| Eclipse-Pioneer Division, Bendix Aviation Corporation 
Teterboro, N. J. 


Electro Mech Research Laboratories, Inc. 
64 Main Street 
١ Ridgefield, Connecticut 


Fenwal, Inc. 
170 Pleasant Street 
Ashland, Massachusetts 


7 مسا اد Pm‏ 


Galetronics, Inc. 
2607 E. Foothill Blvd. 
Pasadena 8, California 
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General Electric Company 
Schenectady 5, N. Y. 


Giannini and Company 
G. M. Bin, N. Main P. O. 
Pasadena 15, California 


Jaeger Instrument Corporation 
304 E. 45th Street 
New York 17, N. Y. 


J. E. S. Corporation 
4515 Sepulveda Blvd. 
Sherman Oaks, California 


Kollsman Instrument Corporation 
80-08 45th Avenue 
Almhurst, N. Y. 


Lewis Engineering Company 
52 Rubber Avenue 
Naugatuck, Connecticut 


Minneapolis Honeywell Regulator Co. 
7th & Grange Streets 
Philadelphia 70, Pennsylvania 


Peirce Wire Recorder Company 
5900 N. Northwest Highway 
Chicago 31, Illinois 


Potter Aeronautical Company 
89 Academy Street 
Newark, N. Ј. 
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Raymond Rosen Engineering Company 
32nd and Walnut Streets 
Philadelphia, Pennsylvania 


Sorenson and Company, Inc. 
| 375 Fairchild Avenue 
% Stamford, Connecticut 


Specialties, ۰ھ‎ 
Skunks Misery Road 
Syosset, Long Island, N. Y. 


Sperry Gyroscope Company 
Great Neck, N. У. 


| VH 
| Statham Laboratories 


12401 W. Olympic Blvd. 
Los Angeles 64, California 


Trans-Sonic, Inc. 
Bedford Airport 
Bedford, Massachusetts 


U. S. Gauge Company 
Sellersville, Pennsylvania 


Veeder Root, Inc. 
28 Sargent Street 
Hartford 2, Connecticut 
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SECURITY NOTICE 


This document contains information affecting 
the national defense of the United States with- 
in the meaning of the Espionage Laws, Title 
18, U.S.C. Sections 793 and 794. "The trans- 
mission or the revelation of its contents in any 
manner to an unauthorized person is prohibited 
by law. 
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INTRODUCTION 


This Report describes the test instrumentation 
equipment installed for Convair-conducted Phase 
HI tests of YF-102 airplane serial number 53-1782. 
This is the sixth airplane of the YF-102 series of 
the Convair Model 8 delta wing interceptor fighter. 
It was built by the San Diego Division of Convair 
under contract number AF 33(600)-5942. 


A separate Report, ZC-8-056-1, will be issued 1 
June 1954 to describe Convair-installed test instru- 
mentation equipment to be added to the airplane for 
MG-3 fire control system development testing to be 
conducted by Hughes Aircraft Corporation subsequent 
to the initial series of tests conducted by Convair. 


A separate Addendum I (Restricted) provided for 


each report contains wiring and plumbing diagrams 
and other related information. 
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SECTION I 


TEST INSTRUMENTATION - GENERAL 


1.0 


1.1 


1.2 


1.3 


The Airplane - The subject airplane - Serial No. 53-1782 - is the 
sixth YF-102 airplane of the Convair Model 8 design built by the 

San Diego Division of Convair under Contract No. AF 33(600)-5942. 
The YF-102 is a single-place, turbojet-powered, all-weather, delta 
wing fighter interceptor. 


Each airplane of the YF-102 series is assigned to one or more 
specific portions of an extensive flight test program. The subject 
airplane has two such assignments to be carried out consecutively 
under the cognizance of Convair and Hughes Aircraft Corporation, 
respectively. Instrumentation for Convair-conducted Phase III 
tests, which comprise approximately 8 flight hours of antenna 
performance testing, is the subject of this Report. (Instrumentation 
to be provided and installed by Convair for the Hughes tests will be 
described in a separate Report, ZC-8-056-1.) The Hughes program 
will be concerned with MG-3 fire control system development test- 


ing. 
Principal Dimensions - See Figure No. 1-1. 


Test Purposes - The Convair-conducted tests will demonstrate the 
operating characteristics of the production installations of the 
following equipment: 


AN/ARC-34 ۔‎ UHF Communications 
AN/ARA-25 UHF/DF 

AN/ARN-14 ILS - Omnirange Receiver 
AN/ARN- 18 Glide Path 

AN/ARN- 12 Marker Beacon 
AN/APX-6 Ground-Air IFF 


Test Instrumentation Equipment - Test flights of the communication 
and navigation equipment involve coordinated use of ground and/or 
airborne companion equipment. The test instrumentation of the 
airplane is therefore limited to a photo panel recording system, a 
voice (wire) recorder, correlation counter devices, and a minimum 
of special flight indicating instruments. Flight safety provisions 

to permit the pilot to monitor a number of engine area structural 
temperatures are incorporated, 
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1.4 Test Instrumentation Power Supply - The airplane's power system 
supplies operating power to the test instrumentation equipment via 
a master instrumentation switch on the instrumentation control panel 

2 іп the сосКрії. Two other switches оп this pane] provide individual 
control ої the photo рапе! and wire recorder systems. The photo 
panel control switch provides selection of fast or slow rate ої photo 
panel camera operation. 

1.5 Standard Equipment Deleted to Permit Installation of Test Instrumen- 
tation Equipment - The following items, listed by Temporary Variance 
Authorization (TVA), Convair engineering drawing number, and 
brief description, may be removed from the airplane to accommodate 
test instrumentation equipment: 

Drawing Number ТУА Number Description 

8-64014 8237 Radar Scope Shield Assy. 

8-38450 17916 Radar Scope Cradle Bkt. 

8-54000 16595 Launcher Assy. and Actuating Equipment 

in Forward Center Missile Bay . 

8-54300 22631 Rocket Blast Doors; Pins, Springs and 

other miscellaneous parts 

8-70012 26064 Radome Anti-Icing Unit 

8-80601 26065 Tubing to Permit Installation of Fwd. 

Strike Camera 
8-64037 22183 Instr. Skirt Panels: Ant. Scan X463155- 100, 


Radar Set Cont. X463255- 100 and Tactical 
Nav. Ind. X463180-100. 


NOTE 


It is probable that a metal nose and 
special test nose boom will be installed 
on the airplane initially to accommodate 
shake-down flight tests. A production- 
type plastic nose will be installed prior 
to completion of the Phase III antenna 
test flights. 
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Flight Safety Panel 


Correlation Counter 


Cockpit General Arrangement 
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Wire Recorder Photo Camera Intervalometer 


Figure 1-3, Recording System Locations 
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1 - AN/ARN-14 Omni Range 4 - AN/ARN-12 Marker Beacon 
1A - Antenna 4А - Antenna 
2 - АМ/АВС-34 UHF 5 - AN/ARN-18 Glide Path 
2A - Antenna БА - Antenna 
3 - AN/APX-6 ІЕЕ 6 - AN/ARA-25 UHF/DF 
ЗА - Antennas 6A - Antenna 
x 
5А 
MG-3 Antenna Аѕѕу 
Section АА 


Section ВВ 
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Figure 1-4. Locations of Communication and Navigation Equipment and Antennas 
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ЗЕСТІОМ II 
DATA OBTAINABLE 
2.0 General - The data obtainable by test instrumentation equipment are 


first listed alphabetically and then according to the means or recording 
system by which they are obtained. 


2.1 Total Data Obtainable 
2,11 Flight Group 
Photo 
Measurement Panel Cockpit 
]. Airspeed X 
еф Altitude X 
3. Outside Air Temp X 
4. Outside Air Temp x 
dul Operational Group 
Photo 
Measurement Panel Cockpit 
1. A. T. M. Voltage Freq. X 
2. Eng. Press. Ratio x 
3 Low Speed Comp. Bleed Valve 
Position (Closed) x 
4. Misc. Operational Temps. x 
2.1.3 Communication and Navigation Group 
Photo 
Measurement Panel Cockpit 
1. Antenna Output Volt. (ARC-34) x 
2. Abs. Signal Strength (ARN- 14) X 
3. Radial Info. Ominrange (ARN-14) 
Ind. Bearing (UHF/DF) 
Magnetic Heading x 
4. Marker Beacon Signal X 
2.1.4 Miscellaneous 
Photo 
Measurement Panel Cockpit 
1. Time x 
2. Correlation Data x x 
3. Voice Recording X 
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Photo Panel Instrumentation Data 


Measurement 


Spare 


Airspeed 


Outside Air Temp 


Outside Air Temp 


Spare 


Antenna Output 
Volt. (ARC-34) 


Abs. Signal Strength 
(ARN - 14) 

Radial Info. Omnirange 
(ARN- 14) 

Ind. Bearing (UHF/DF) 
Magnetic Heading 


Spare 
Altitude 
Time of Day , 


Correlation Data 


Marker Beacon Signal 
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Instrument 
Range 


50-700 mph 


-70 - +160°C 


-70 - +160°C 


0-5 V 


0 - 50 micro amp 


360° 


50-50, 000 ft 


8 day-sweep sec. 


6 digit 


On -Off 


Descriptio 


Type F-1A 


Ratiomete 


Ratiometei 


Microamn 
O to 50 (16 


Microamn 
0 to 50 


ID-250/AR 
No. 2 Poit 


No. 1 Poii 
Card Indei 


Type C-12 


Clock 


Counter 


Indicator 


| 


і 


[EST INSTRUMENTATION REPORT 


Indicator 


0, 000 R) 


ерег 


N IND, 
‘er 
‚ег 


[Indicator 


ght 


Vendor 


Kolls man 


Lewis Eng. 


Lewis Eng. 


Burlington 


Burlington 


Production 


Spare on Loan 


Kollsman 


Bulova 


Veeder-Root 


CVAC stock 


Part 
No. 


AF-6025- 


139K03 


Mod. 46B 


Mod. 46B 


AT2X1, 
Mod. 421 


А72Х1, 
Mod. 421 


АҒ-6025- 
671K03 


21АЕ 


В-124806 


AN3157-6 


CON 


Description 
of Source 
Instrument 


Prod. Airspeed 


Syst. 
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Vendor 


CVAC 


Flush Type Pick-Up Norden 


Stagnation Type 


Pick-Up 


AN/ARC-34 


(UHF) Unit 


AN/ARN- 14 


(ILS) Unit 


AN/ARN-14 


(ILS) Unit 


Prod. Airspeed 


Syst. 


Intervalometer 


AN/ARN- 12 
Marker Beacon 


Norden 


RCA 


CVAC 


CVAC 
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Part 
No. 


Dwg. 
161-104 


Dwg. 
167-100 


Prod. 
Unit 


Prod. 
Unit 


Prod. 
Unit 


8-02727 
-3 


Prod. 
Unit 


Location of 
Source 


Prod Nose 
Boom 


Engine 
Inlet Stub 
Duct 


Engine 
Inlet Stub 
Duct 


Plug 201 
Pin J 


Plug 303 
Pin 38 


Parallel 
Pilot's 
Indicator 


Prod Nose 
Boom 


Fwd Ctr 
Missile 
Bay 


Parallel 

Pilot's 

Ind. Light 
4 
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Cockpit Instrumentation Data 
Measurement Instrument 
Range 


A. T. M. Voltage Freq. 350 - 450 cps 


Eng. Press. Ratio 7-100/4-55 in. Hg 


Low Speed Comp. Bleed On-Off 
Valve Position(Closed) 


Misc. Operational 0 - 125% critical 
Temps. 

Voice Recording 1 hr duration 
Correlation Data 6 digit 
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Description 


Freq. Meter 


Press. Ratio 


Indicator Lig 


Flight Safety 


Wire Record 


Counter 
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Ind, 


ht 


| Panel 


er (Audio) 


Vendor . 


GE 


Kollsman 


CVAC 


Peirce 


Veeder -Root 


Part 
No. 


8AWSO9FAAI 


ХА1985-04 


RD106/ 
ANH-2 


B-124806 
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TFFURITY 1826RMATIDN 


Description 
of Source 
Instrument 


Eng. Press. Ports 


БРЕ 


Duct Vane 


Actuated Switch 


Surface & Immer- 
sion Temp Pick-Ups 


АМ/АВС-34 and 
AN/AIC-10 units 


Intervalometer 
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Vendor 


P&W 


CVAC 


Arnoux 


CVAC 


ia. 


Part 
No. 


Kit 
207262 


Prod. 
Unit 


8-7 
-3 


>. 


Location 01 
Source 


Plug A-1 
Sta 135 


Engine 
Test Press 
Ports 


Sta 500 in 
Valve Duct 


Various, 
Engine 
Temps. 
UHF 
Тгапсеїмег 
and Inter- 
com 
Systems 


Fwd. Ctr. 
Missile 
Bay 
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SECTION III 


PHOTO PANEL RECORDING SYSTEM 


3.0 


3.2 


3.3 


General - А photo panel recording system is installed on the aft 
platform (provided for test instrumentation equipment) in the forward 
center missile bay. The system consists of an instrument panel 
illuminated by two horizontal banks of incandescent lamps, а 35mm 
camera, and a camera intervalometer. The rate at which the 
camera operates at either fast or slow speed is determined by pre- 
set adjustment of two selector switches on the camera intervalometer. 
The pilot powers the system and selects low or high speed operation 
by means of a three-position toggle switch on the instrumentation 
control panel. A light оп the panel blinks each time the camera 
shutter operates. 


Camera - А Bell and Howell Automax Model G camera fitted with a 
25mm wide-angle lens is mounted near the aft end of the aft platform 
in the forward center missile bay. It photographs the instrument 
panel directly. Either a 200-foot or 400-foot 35mm film magazine 
may be used. | 


Photo Panel Instruments - The instrument panel itself accommodates 
ten standard aircraft instruments, a clock, six indicator lamps, a 
Serial number and flight identification card, and a correlation counter. 
The panel layout, designating the instruments initially required for 
antenna test flights, is shown in Figure No. 3-2. With but three 
exceptions all of the photo panel instruments and indicator lights are 
duplicated in the cockpit instrumentation. The exceptions are the 
micro ammeters measuring AN/ARC-34 antenna output, absolute 
signal strength of the AN/ARN-14, and Outside Air Temperature. 
The correlation counter (seconds) is stepped at one second intervals 
(simultaneously with cockpit counter) by a pulse from the intervalo- 
meter. The pilot may voice-record the counter reading when making 
comments, thus providing a reference for correlation with photo 
panel data. 


Intervalometer - The function of the intervalometer in this test con- 
figuration is two-fold: 


(1) Actuates correlation counters 

(2) Controls the camera speed. 
Selection of fast or slow camera speed is at the discretion of the 
pilot, but the rates selected for these speeds are preset on the іпіег- 
valometer by adjustment prior to flight. Two selector switches on 


the intervalometer (high and low speed) route the circuit to the 
camera through any one of four cam-operated switches except when 
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high speed operation of six frame/second (cine) is used. Under this 
condition the 28V DC is by-passed directly to the motor. The 
following list gives possible selections of camera speed. 


Low Speed High Speed 

1 ігате/15 secs 1 frame/2 secs 
1 frame/ 2 secs 1 frame/ sec 
1 frame/ sec 4frame/ sec 


6 {гате/ sec 


Operation and Controls - АП controls for operation of the photo 
panel recording system are located on a single instrumentation 
panel installed in the cockpit instrument skirt panel. The POWER 
switch is the master power switch for the instrumentation system. 
It completes the circuit from the airplane's 28V DC bus to the photo 
and wire recorder switches and indicator lights. Тһе PHOTO 
RECORDING switch is а three-way toggle switch. Placing it in 
either the FAST or SLOW position turns on the illumination lights, 
energizes the camera shutter switch, and operates the camera 
through the intervalometer. (The third switch position is OFF.) 
The photo recording indicator light is energized through the camera 
shutter switch and lights up momentarily when the shutter is actuated. 
This blinking action indicates that the camera is operating and at 
what rate it is operating. 
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Fwd Center 
Missile Bay 


Camera 


Photo Panel 


Intervalo meter 


Figure 3-1. Photo Panel Installation 
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Figure No 3-3 Intervalometer (Sheet 1 of 2) 
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SECTION IV 


VOICE (WIRE) RECORDER 


4.0 


4.1 


General - À wire recorder installed on the forward platform of the 
forward center missile bay records all UHF transmission and 
reception and, in addition, may be used to record pilot's comments 
and observations without simultaneously transmitting them over UHF. 
The recorder accommodates sufficient wire for one hour's continuous 
operation. 


Operation and Controls - The recording system is powered by the 
INSTRUMENTATION POWER switch and the WIRE RECORD 
Switch which connect the system to the ship's 28V DC bus. When 
the airplane's intercommunication system is powered all talk on 
that system is recorded. When the UHF system is powered all 
reception and transmission is recorded. When voice recording 
without UHF transmission is desired, the pilot uses a special 
microphone button switch on the control stick to energize only the 
microphone circuit to the voice recorder. 
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Voice Recorder Microphone Button 
(Without UHF Transmission) 
| 
| 
| 
4 
| 
| 
| 7 
ےا‎ n Figure No. 4-1 Control Stick Switch (Voice Recorder) 
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SECTION У 


SYSTEM OPERATION AND RECORDING CONTROL 


5.0 


5.1 


5.2 


5.3 


General - This section recapitulates and summarizes the procedures 
їог powering and controlling the test instrumentation equipment which 
consists of a photo recording pane1 and a voice recorder. 


Power Supply - The entire instrumentation system is powered by 
the airplane's electrical system via the INSTRUMENTATION 
CONTROL panel. The POWER switch on this panel connects 28V 
DC power to the WIRE RECORD switch and the PHOTO RECORD 
Switch. 


Instrumentation Control - The entire photo panel system is energized 
when the PHOTO RECORD switch is placed in either FAST or SLOW 

position. The voice recorder operates whenever the WIRE RECORD 
Switch is placed in the ON position. 


Instrumentation Control Panel - The control panel is installed in 
the cockpit instrument skirt panel and contains all controls for the 
operation of both the photo recorder and the wire recorder except 
the throttle and control stick microphone buttons. 
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i е RECORDING 


INSTRUMENTATION CONTROL 


INSTRUMENTATION 


CORRELATION 


COUNTER (SEC) 


Figure 5-2, Instrumentation Panels 
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SECTION VI 
MISCELLANEOUS TEST INSTRUMENTATION EQUIPMENT 


6.0 General - Some systems and panels incorporated in the airplane 
are not directly associated with any of the data recording provisions, 
but are nevertheless part of the test instrumentation equipment. 
Among those provided at present are (mock) components of the MG-3 
fire control system forward of station 75, and the flight safety panel 
with its associated units and circuitry. Other equipment of a similar 
nature may be added in the field as the need arises. 


0.1 MG-3 Fire Control System Components - All fire control system 
components located in the nose forward of station 75, ог a metal 
mockup of these components, must be installed because they are so 
located that possible interference with the AN/ARN- 18 Glide Path 
signal reception may result. Physical resemblance of all metal 
parts of the MG-3 system is all that is required in order to establish 
that such interference does, or does not, occur. 


6.2 Flight Safety Panel.- A flight safety panel has been added in the 
cockpit to provide the pilot with a dual warning system which can 
=" monitor up to ten separate items іп Ше аїгріапе where critical 
temperatures might be exceeded during flight conditions. For each 
item instrumented two different type temperature sensing elements 
are installed in close proximity with each other. Overheat detectors 
are used with each panel indicator light circuit; temperature pickups 
are used through a network on a rotary selector switch to provide a 
meter reading. Although not all of the panel circuitry is utilized at 
present, it is expected that various additions (or deletions) of 
temperature instrumentation will be made prior.to or during the 
flight test program as critical items to monitor are determined. 


The flight safety panel is installed on the pilot's instrument skirt 
panel. It has a meter and a rotary selector switch numbered clock- 
wise from 1 to 10 identifying the temperature circuits measured on 
the meter, and individual red warning lights opposite each switch 
position number. Тһе panel supplies the following information to 
the pilot: 


a. An automatic red light warning for any overheat detector 
that exceeds 85% of the value determined to be critical. 


b. A meter reading in percent of critical temperature (from the . 


température pickup associated with each rotary switch 
position). 


6.2.1 Warning Light System Operation - For the pilot's safety information 
the warning light system will be operative at alltimes when the 
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6.2.2 


6.2.3 


Circuit 
No. 


- СО, CY جح‎ E 


airplane's 28V DC power is turned on. Each light is in series with 

an overheat detector. These detectors are adjustable from 100 to 
1000°С and are preset to ground the circuit (thus turning on the 

light) when 85% of the critical temperature has been reached. The 

red glow will alert the pilot as to which item instrumented is approach- 
ing an overheat condition and requires monitoring on the meter to 


observe rate of temperature rise. 


Indicating Meter System Operation - The visual reading meter 
circuitry is energized by the airplane's 28V DC essential bus through 
a circuit breaker on the aft left circuit breaker panel. The meter is 
connected to a temperature pick-up through a calibrated network 

(on the rotary switch) and an Arnoux compensator box. The meter 
reads in percent of critical temperature from 0 to 12595, 10005 being 
the established maximum safe operating temperature. Whenever a 
red warning light glows, the pilot will immediately know which 
instrumented circuit should be selected for observing a temperature 
approaching an unsafe overheat value. Тһе pilot may also operate 
the selector switch to ascertain the percent of critical temperature 
prevailing in each circuit at any time, whether or not a red indicator 
light has come on. 


Temperatures Monitored on the Flight Safety Panel 


Temp. when Warning Témp.for 100% 


Item Instrumented Light Turns On Meter Reading 
Oil into Engine 102°С 120°С 
АТМ Gear Вох Oil 102°С 120°С 
АТМ Inlet Air 115°C 135°C 
GLA Ignition 102°C 120°C 
Sta. .580 (Top and Aft Canted BHD) 151°C Т?С 
Sta. . 558 (Below Shroud) 151°C | 177°C 
Sta. .569 (Below Shroud) 151°C 177°C 
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Figure 6-1, Flight Safety Panel (Sheet 1 of 2) 
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Figure No. 6-1 Flight Safety Panel (Sheet 2 of 2) 
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SECTION VII 


DATA SOURCE INSTRUMENTS 


7.0 General - This section presents illustrations of Convair-designed 
devices and special installations of standard devices required as 
Source instrumentation equipment at data sources. Only special 
or unusual devices or applications are covered here. 


NOTE 
Mechanical design details of the photo 


panel intervalometer are shown in 
Section III. 
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Figure 
Key Number Title Number 
I Angle of Attack (For Hughes only) 7-3 
2 Angle of Yaw (" з ЖЕ 2 1-3 
3 Intervalometer 3-1 
4 Qutside Air Temp. 7-2 
5 Low Speed Comp. Bleed Valve Ров. 7-4 


Figure No. 7-1 Location of End Instruments 
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Induction Stub Duct 
Aft Assy 


1 
دا‎ 
| i Norden Probe = 
(€ N Stagnation Type M < Inner Skin 
2 М ; 
تو‎ 0 
L^ 
| 0 0 
ey Figure 7-2. Outside Air Temp Flush and Stagnation Types 
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| қ s: 
Skin Doubler — وا‎ 5 
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Airstream Directional‏ سم of‏ سو 
strumenta Detector (Type L50)‏ 


at Sta 90. 63 SL Z 2017 


Angle of Yaw 
Instrumentation 


Mounting Plate 


Doubler 


Figure 7-3. Angle of Attack and Angle of Yaw 
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Figure №. 7-4 Low Speed Compressor Bleed Valve Position 
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SECTION VIII 


' PROCUREMENT 


8.0 


NOTE - The following list provides data concerning test instrumen- 
tation equipment procurement for the subject airplane as of 1 May 
1954. Allof the equipment listed will be installed by Convair. 
However, some of the items will not be installed until just prior to 
delivery of the airplane to Hughes Aircraft Company. 
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8.1 Government Furnished Test Instrumentation Equipn 


Part 


Accelerometer, Linear 
Accelerometer, Linear 
Accelerometer, Visual 
Airspeed Indicator 

Airstream Direction Detector 
Altimeter 


Camera, 35mm 
Camera Lens 
Camera Magazine 
Clock (Small) 
Counter 


Engine Instrument Kit, J57-P-11 


Frequency Meter 


Galvanometer (Sp. Bal. for "С" Load) 
Galvanometer (Sp. Bal. for "С" Load) 


Indiċator Light (Green) 
Indicator Light (Red) 


Масптеїег 
Microammeter 


Oscillograph with 28998 Mag. 
Oscillograph Magazine 
Oscillograph Magazine 


Pressure Ratio Indicator 


Range 


+ 16 

- 2 to + 6 
- 5 tO + 1 
50 to 7001 
50^, 3000 
0 to 80, 00 


25mm, wi 
200 ft cap 
8 day, Sw 
6 digit 


350 to 45 


125 ft car 
250 ft са 


4.5 to 55 
in. НЄ АЇ 


| 
| 
CONFIZENTIAL 


CONFIDENTIAL 
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TEST INSTRUMENTATION REPORT ھت‎ 7 C-8-056 
— ЕСІ 
ient No. Procurred 
From Outside No. Procurred 

Vendor, Type and/or Part No. Vendors From AFFTC 
бізіһат, А17-1-120 3 

g Statham, A17-6-120 2 

је Eclipse-Pioneer, 3419-5А 1 

mph Туре Е-1А 3 

'ohm pot. Specialties Corp., Type L-50 2 

0 ft Type C-19 2 
J.E.S. Согр., Automax Model "С" 1 1 

de angle J. E. S. Согр., for Automax Model "С" 1 1 

acity J. E. S. Согр., Automax Model "С" 2 2 

гер sec Bulova, Type A-11 1 1 
Veeder Root, B-124806 2 2 
P & W, Kit No. 207262 1 

eps, 120v General Electric, Type А-1, 8BAW59FAAI à (or 2) 
Consolidated Eng. Corp., Type 7-315 12 
Consolidated Eng. Corp., Type 7-318 68 
Marco, C222B-6EF 4 (or 4) 
Marco, C222B-6EF 12 (or 12) 
Type А-2А 3 
Burlington Inst. Co., Model 421, А72Х1 3 
Consolidated Eng. Corp., 5-114-Р3-18 3 

acity Consolidated Eng.Corp., Type 28998 6 

acity Consolidated Eng. Corp., Type 5012 à 

0/7. 0 to 100.0 

S. Kollsman, Type XA1985-04 2 

| 

| 
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TEST INSTRUN 


8.1 Government Furnished Test Instrumentation Equipment 


Parti Range 
Ratiometer, Resistance Thermometer -70 to + 150°C 
Ratiometer, Resistance Thermometer -70 to + 150°C 
Relay, 100 Amp 2 pst 


Roll Tightening Machine 


Telemetering Power and Balance Unit 
Temperature Resistance Bulb, Flush Type -70° to +160°C 
Temperature Resistance Bulb, Stagnation Type -70° to+ 160°C 


Temperature Resistance 
Immersion Type 


Pick-Up 


Temperature Resistance Pick-Up 


Surface Type 
Temperature Switch 


^ 


Wire Recorder 
Wire Recorder Magazine 
Wire Recorder Mounting 


adjustable 100" to 
1000^F 


1 hr spools 


CONFIDENTIAL 


CONFIDENTIAL 


1 RITI 'S FORM 4 م۱ ز‎ 


IENTATION REPOR? ZC-8-O56 

Мо. Ргосиггед 

From Outside No. Procurred 
Vendor, Type and/or Part No. Vendors From АКЕТС 
Lewis Eng. Co., Basic Model 46 Г 2 
Lewis Eng. Co., Basic Model 47 B 1 
АМ3362-1 1 (ог 1) 
Consolidated Eng. Corp., Type 5-013 1 
Arnoux, TME-25 1 (or 1l) 
Norden Lab., Dwg 167-104 à 
Norden Lab., Dwg No. 167-100 1 
Arnoux, Series 7000 4 (or 4) 
Arnoux, Series 1000 j (or 3) 
Fenwal Іпс., 17343-29, Type Е-4 12 
Реігсе, RD106/ANH-2 1 
Peirce, МХ-1330/АМН-2 3 
Peirce, MT-1081/ANH-2 1 
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INTRODUCTION 


The purpose of this report is to describe the test 
instrumentation data measurements required for 
the Phase IV test to which the subject airplane 
has been assigned, and to present the modifications 
made to the standardairplane configuration at the 
factory to include equipment added for the flight 
test program. 


The test instrumentation provisions and equipment 
are in accordance with requirements established 
by Edwards Air Force Flight Test Center for 
Phase IV stability and control testing. 


К Addendum I, published separately, containstest in- 
strumentation wiring and plumbing diagrams. 
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SECTION I 
TEST INSTRUMENTATION = GENERAL 
. 1.0 The Airplane - The YF-102 series аїгріапе, USAF Serial Мо, 53-1784, 


is the eighth Model 8 interceptor fighter built for the Air Force under 

Contraét No. AF33(600)-5942 at the San Diego Division of Consolidated 
Vultee Aircraft Corporation. The Model 8 is а delta wing, turbo - jet 
powered, single- place airplane designed for high speed, all- weather, 
high - altitude performance. 


The airplanes of the YF-102 series are assigned to an extensive flight 
test program in which eachairplane is allocated а specific test function. 
The subject airplane of this report is assigned to Phase IV tests to be 
conducted by the USAF. Phase IV tests are essentially demonstrations 
of stability and control and are used to obtain. information and data on 
performance and handling characteristics. 


Basically, the subject airplane conforms to the production configura- 
tion. For purposes of test instrumentatioh some of the standard cockpit 
instruments have been removedor relocated, and the airplane's arma- 
ment апа special électronic equipment have not been installed. This 
report describes only the test instrumentation provisions. 


LL 


sistance devices ipe d лен حم کم‎ 2. and 
pressure probes, and fuel flow transmitters at strategic locations through- 
out the airplane to provide data, ón flight controls, flight attitude, power 
plant, etc. This data is collected and recorded simultaneously. Рго- 
vision for correlation permits ай data to be comiparedlater for any given 


instant. 
1.1 Principal Dimensions - See Figure 1-1. 
1.2 Test Instrumentation Equipment - Test instrumentation equipment in 


the cockpit includes a number of indicating instruments and lights, an 
instrumentation control panel with recording control switches, anda - 
special flight safety panel for critical temperature assessments and 
warning. Тһе recording systems include a photo panel and a record- 
ing oscillograph. А data correlation system operating in conjunction 
with the recording systems, provides coordination reference data to 
facilitate data reduction and comparison of information recorded by the 
different systems. Suitable end instruments and mechanisms are in- 
stalled at the data sources. Test instrumentation wiring, junction boxes, 
and harnesses are independent of ‘the airplane's standard electrical in- 
stallation, but test instrumentation system electrical power is supplied 
by the airplane's system or by ground servicing units through the air- 
plane's system. Test instrumentation wiring and plumbing diagrams 
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1.3 


1.4 


Drawing 
Number 


8-64074 
8-54300 
8-64002 
8-60000 
8-70053 
8-47816 
8-37004 
8-64296 
8-38450 
8-38001 
8-87656 
8-30082 
8-70011 


8-71721 
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diagrams are published separately in Addendum I. 


Test Instrumentation Power and Control - The electrical system ої 
the airplane (ог auxiliary ground equipment) provides power to the 
test instrumentation system via a master instruméntation switch. oii 


the instrumentation panel in the cockpit, 


Two other switches onthis 


panel provide individual control of the photo panel and oscillograph. 
Recording is under pilot's control and provides for maximurn regor- 
ding during specified periods of flight operation. 


Standard Equipment.D eleted to Permit Installation of Test Instrumen- 


‘tation Equipment - The following items, listed by Temporary Variance 
Authorization (TVA), 


Convair engineering drawing number, and brief, 


description, may be removed from the airplane to accommodate test 
instrumentation equipment. 


TVA 


8237 
22631A 
22573 
22574 
22730C 
23350B 
22712 
22679 
11916С 
21667 
277 
22695 
22694 


22693 


ль 


Description 


Shield not needed as instrumentation panel océupieS space. 


Remove springs and blast doors. 


Service lights not required. 


Harness not necessary 


Remove residual heat doors. 

Remove potentiometer. 

Remove upper rack assembly. 

Remove 8-64317-7 button installation. 
Remove 8-38470 scope cradle. 
Remove. standard instruments. 
Remove: позе ducting. 

Nose boom. 

Remove 8-70411 radome assembly. 


Antenna support fitting. 
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Number 


8-37021 
8-87656 
8-37063 
8-14003 
8-38014 


8-30082 
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22692 
22578А 
26532 
14185 


21314 


26511 
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Description 


Glide path antenna. 
4 
Remove seals. 


Permit mounting of rudder position transmitter. 
Delete pilot canopy panel. 


Remove basic conduit installation. 
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Intervalometer 


(Camera. 


Figure No. 1-2 Data Recording System Locations 
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General - The data obtainable are listed comprehensively in groups 
corresponding to the general categories of test requirements for this 


air plan е, 


Measurement | Photo 
| Рапе! 


Flight Attitude Instrumentation 


Airplane Attitude X“ 


Angle of Attack 

Angle of Yaw 

Airspeed X 
Mach Number 

Altitude x? 
Rate of Roll (CG) 

Rate of Yaw (CG) 

Rate of Pitch (CG) 

Angle of Pitch 


Angle of Roll 


Flight Control 
Longitudinal Trim Position хи 
Directional Trim Position Ky 
Lateral Trim Position хи 
Longitudinal Stick Force 


Longitudinal Stick. Position 
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Oscillo- Pilot's 
graph Panel 


x — 
х“ Xe 
X Z 
X 
Xo 


x бы 
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Measurement Photo Oscillo- 
Panel graph 


6 Lateral Stick Force Ж. 


7 Rudder Surface Position X 7 


8 Rudder Pedal Force X + 


9 Left Elevon Position X^ 
10 Right Elevon Position ЕА 
11 Acceleration, Normal Ke 


12 Acceleration, Normal (CG) Xv 


3 Power Plant 


1. Total Fuel Flow хи 
2 Total Fuel Flow хи 
= Ao 


3 Engine RPM (High Pressure Rotor) x 


4 Turbine Exit Temperature x^ 


.4 Miscellaneous 


1 Camera Frame Correlation X- x 
2 Time of Day жи 

3 Free Stream Static Pressure X” 
4 Free Stream Diff. Pressure Xv 


5 Outside Air Temperature PA, 


же 7 
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Pilot's 
Panél 


x 


x" 
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2.5 
Measurement 


/ Airspeed 


Altitude 


Time of Day 

Normal Acceleration 
Turbine Discharge Total 
Pressure 


Turbine Discharge Total 
Temp. 


High Pressure Rotor 
Tach No 


Correlation 


Lateral Trim Position 


Longitudinal Trim Position 


Directional Trim Position 


Fuel Flow Totalizer 
Fuel Flow Rate 
German Gyro 


Outside Air Temp. 


Photo Panel Instrumentation Data 


Instrument 
Range 


50 - 700 mph 


0 - 80, 000 ft 


8 day 


-5 to + 10 g 


0 - 40 psia 


0 - 1000°C 


0 - 12, 000 rpm 


0-999999 


0-9999 gal 


0- 110 gpm 


x60? Climb & Dive 
+ 100? Roll 


-70°C to + 150°C 


Description4 


Type F1A Nj | 


(Мод) 
Clock Type š 


Type B-3 Ad 
meter 

Abs. Pressil 
Indicator ТАЈ 


E 
E E 


E-9A Tach 4 


| 
i 
ЕЈ | 


Digital Cour] 


и} 
Туре В-17(М 
Autosyn Ind: | 
Type B-9A ( 
Autosyn Ind: 


Autosyn Ind; 


Totalizer (ЕЈ 
Counter 1 


Flow Rate Iñ 
o8 
German МЇ 


D 
3 
Indicator Th | 
Kk. 
z 
|| 
| 
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j litimeter 


ФА 10 
: celero- 


4 
t 
, 


Ere Gage 
| 


gcrmometer 


Mdicator 
| 


0 7 


Vendor 


Kollsman 


Kollsman 


Jaeger 


Kollsman 


Lewis 


Gen. Electric 


Veeder Root 


Potter 


Potter 


Weston 


7 


. Part Мо. | 
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Descr iption-of 
Source Instrument 
6024 Pitot - Static 


671-05 


що / 


41-116 


Pitot - Static 


XA1985 x / 


KA Pt, Probes 
404 


Ти Ргорез 


№ 


Autosyn ХМТЕ 
АУ-503-4 


Autosyn ХМТЕ 
АУ-503-4 


Autosyn XMTR 
AY -503-4 


Model 20 | Transmitter 


Model 19 Transmitter 
Inverier 


102330 Resistance Bulb 


M-1 Intervalometer 


ظا 


Vendor 


CVAC 


РЕМ 
Ра W 


АКЕТС 


Pioneer 
Pioneer 
Pioneer 
Potter 


Potter 


German 


Mfg. 


Franz 
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Location 
Nose Boom 
Nose Boom 
Photo Panel 


Photo Panel 


| See Eng. 


Print 


See Eng; 
Print 


See Eng. 
Print 


Nose Section 


Sta 505 
Sta 495 
Sta 545 


Sta 480 
Fuel Line 
Sta 480 
Fuel Line 
Photo Panel 


Nose Wheel 
Door 


П-3 
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2.6 Oscillograph Instrumentation Data 
Channel | ' Measurement Instrument 

| | Range 
1 Free Stream Diff. Press. . 0 - 15 пейді 
2 Free Stream Static Press: 0 - 15 psia. 
3 Longitudinal Stick Force + 125 lb 
4 Longitudinal Stick Position 5 ft forward and 

9 in. aft 
5 Lateral Stick Force + 50 Ibs 
6 Rudder Surface Position + 25° 
7 Air Force Rudder Pedal + 200 lb 
Force 

8 Left Elevon Position | 35° up to 20" down 
9 Right Elevon Position 35° up to 20" down 
10 Normal Accelerometer +10 g | 
11 Angle of Attack + 2 | 
12 Angle oí Yaw + 15° 
13 Roll Rate Gyro + 360°Увес. 
14 Rate о! Yaw + 90°/sec 
15 Rate ої Pitch + 90"/зес 
16 Angle of Pitch £52? 
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Pe 


Source Location 


Description Vendor Part No. 
Statham Transducer | Statham P6-15D-350 Nose Boom Sta 0, 0 
Statham Transducer Statham P68-15A-350 Nose Boom Sta 0. 0 


CONFIDENTIAL 


Strain Gage Pick-Up | Baldwin СУАС: Pilot's Stick 
' 360? Potentiometer Pick-Up Galetronics RE-83 Pilot's Stick 
120 ohm Bridge Baldwin СМАС Pilot's Stick 
Position Transducer Keen P-120 Lower Hinge Rüdder 
Dynamotor - Force Set Air Force Rudder Pedal 
Position Transducer Keen P-120 Inbd Hinge Left Elevon 
Position Transducer Keen P-120 Inbd Hinge Right Elevon 
0م"‎ Strain Gage Pick-Up Statham АЗА- 10-120. Sta 305 €. G. 
360" Potentiometer Pick-Up Galetronics RE83 Nose Boom. : 
360" Potentiometer Pick-Up Galetronics RE83 Nose Boom 
Rate Gyro Doelcam K-6 Sta 395 C.G. ` 
Rate Gyro Doelcam К-4 Sta 395 С. G. 
Rate Gyro Doelcam K-4 Sta 395 С. 6. 
Vertical Gyro Minn-Honneywell К-3 Sta 395 C.G. 


ewe s 


ә. u 
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Channel 


17 
18 
19 
20 
21 
22. 
23 
24 
25 


26 


Measurement Instrument # 
Range ^ 


Angle of Roll + 52^ 


Camera Pulse Interval pulse rate/8 
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Description 


Vertical Gyro 


ec 


Vendor ı Part No. Source Location 
Minn-Honüeywell K-3 Sta 395 С.С, 


Control Circuit 
Intervalometer 


П-5 


CONFIDENTIAL 


7. 702 


53-1784 


2.1 Pilot's Panel Instrumentation Data 

Measurement Instrument Descriptioi 
Range 

Mach Number .5 to 1. 5 mach | А-ЗА Мас 

Indicatéd Airspeed 50 - 700 mph F-1A Airs 

Corrélation Counter 0 - 999999 _ Digital Coi 

Altimeter | 0 - 80, 000 ft C-R (Mod) 


Normal Acceleration -5 to «12g Type B-3 
meter 


U 


Fuel Totalizer 0 - 9999 gal Totalizer ( 
Outside Air Temp. .. -107C to +150°С Ind. Thern 
N Engine Pressure Ratio 4.5-55 psia Abs. Press 


Turbine Discharge Temp. 0 - 1000%С Abs. Temp 
3 


Yaw + 15" B-17 (Мод) 
Тад. | 


L/R Elevon Position 35? up to 20° down В-9А Autos 


Compass 360” Мар. Heading 2" Subming 


| | 
Rudder Surface Pos. 425° B-17 Autos 
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| Vendor Part No. Description of Vendor Location 
Source Instrument 


eter Kolisman ^ 950ЕХ-4-03 Pitot Static CVAC Nose Boom 
reed Ind. Kollsman 1432-22BAA]l Pitot Static | CVAC Nose Boom 
nter Veeder Root P124806. M-i Intervalometer | | NoseSection 
Altimeter Aneroid 1846X-4-07 | Pitot Static ۱ CVAC Nose Boom 
ccelero- Bendix 3415-2M-A Pilot's Panel 
Fuel) Counter Potter . Mod 20 2" Sensing Unit | РоНег | 2 1/2" Fuel 
Line Sta 480 


ometer Weston 128848 Resistance Bulb Franz Nose Wheel 
Door 


ure Gage Kollsman ХА 1985-04 Pi P, Probes рам See Eng. 
9 Print 


| Indicator Lewis 208 Ты Probes P&W xis Ее, 
Print 


Autosyn Pioneer AY503-4 Autosyn Eclipsë Nose Boom 
ХМТЕ Pioneer | 


уп Indicator Eclipse-Pioneer АУ503-4. Autosyn Eclipse Elevon 
XMTR Pioneer Actuator 


ture 


n Indicator Eclipse-Pioneer Autosyn XMTR Eclipse Rudder 
Pioneer Actuator 


П- 6 
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SECTION III 


PHOTO PANEL RECORDING SYSTEM 


3.0 


3.1 


3.2 


3.3 


General - А photo panel recording system is installed in the nose sec- 
tion of the fuselage forward of Sta 70.5. It incorporates a 35mm са- 
mera, a panel of instruments, a mirror in which the panel is reflected 
to the camera lens, and the necessary photographic lighting equipment. 
An intervalometer, which is part of the data correlation systém, mon- 
itors the camera speed. 


Camera - A Bell and Howell type A-4 bomb spotting camera fitted with 
a wide-angle lens photographs the image of the panel. It uses 200-foot 
film magazines and is driven by an integral electrical motor. Aclutch 
mechanism is the speed control component and it is monitored by the 
pulses transmitted from the intérvalometer. А shutter switch momen- 
tarily energizes an indicator light on the instrumentation control pa- 
nel іп the cockpit. Speeds of 1/2, 1, 2, 4, ог 8 frames per second are 
available at the pilot's option. Run time with 200 feet of film andthe 
intervalometer in the 8 frames/secorid position is approximately six 
and one-half minutes. | 


Photo Panel Instruments - The instrument panel itself accommodates 
18 standard aircraft instruments and à correlation counter. Some of 
the instruments. һауе not been designated or installed. Wiring and 
plumbing to accommodate à complete complement of instruments is 
installed, however, to facilitate additional per manent or temporary 
Phase IV instrumentation as the need arises in the field. The panel 
layout, designating the instruments initially required, is shown іп 
Figure No. 3-2. Тһе correlation counter (seconds) is steppedat опе 


. second intervals (simultaneously with cockpit and oscillograph counters) 


by a pulse from the intervalometer. 


Operation and Controls - Selector and power controls for theoperation 
of the photo panel recording system are located on a single instrumen- 
tation control panel in the right console. The actuating controls are 

a switch on the control stick connected in parallel with a RECORD 
switch on the instrumentation control panel. Either switch may be 
used to commence recording after power has been supplied to the 
recording system. Оп the console panel, the POWER switch is the 
master power switch for the entire instrumentation system. It com- 
pletes. the circuit from the airplane's 28V DC bus to the CAMERA and 
RECORD switches, An indicator light beside the switch glows when 
power is on. Placing the CAMERA switch in the ON position connects 
the photo panel. system to the RECORD switches (panel or control stick) 
and energizes the camera POWER ON indicator light. Closing the 
RECORD switch starts camera action. Camera speed is controlled 

by the intervalometer which is essentially an oscillator capable of 


CONFIDENTIAL 0-1 


аага.‏ ٹک کے 


-702 


53-1784 


CONFIDENTIAL 


TEST INSTRUMENTATION REPORT 


transmitting pulses to the camera clutch mechanism at various freque- 
encies. Selection óf the frequency output (in terms of frames per 
second) is controlled by the CAMERA RATE selector switch on the 
instrument control panel. The rates available are 1 frame/2 sec. , 
1 frame/sec., 2 frames/sec., 4írames/sec., and 8 frames/sec. 
Provision 18 also made for a single exposure. The CAMERA OPER- 
ATING indicator light on the control panel blinks each time the ca- 
mera Shutter is actuated. A counter on the panel indicates the num - 
ber of feet of unexposed film remaining. This is reset to read 00 
each time a full film magazine is installed. The range of the counter 
is from 99 to 0 and as the camera operates the numerals change in des- 
scending order. When using the 200 foot film magazines the counter 
will make two complete cycles. For illustration of console panel see 
Figure 5-2. 
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Camera 


Sta 70,5 


Mirror 


Photo Panel 


Lights 


Figure No. 3-1 Photo Panel Installation 
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SECTION IV 


OSCILLOGRAPH RECORDING SYSTEM 


4. 0 


General - One 26-channel recording oscillograph is installed in the 


nose section of the fuselage on a special rack in the forward electronic 
equipment bay. Тһе oscillograph is on the lower left shelf inthis rack. 


Of the 26 data channels, 19 are assigned at this writing. Channelas- 
signment of the various data items is shown in Section II. Either the 
125-foot or 250-foot record paper magazines may be used. 


А sequential data flash unit incorporated in the oscillograph provides 
a digital (correlation counter) record on the oscillograph correlation 
trace. The data flash unit prints an actual number each second onthe 
record paper. This number is reflected to the paper from a counter 
the photo panel and cockpit counters. АП counters are stepped each 
second by the action of the photo panel intervalometer. 


Operation and Control - Selector and power controls for the operation 
of the oscillograph recording system are located on a single instrum- 
entation control panel in the right console. The POWER switchon the 
control panel is the master power switch for the instrumentation syS- 
tem. With this switch in the ON position, the OSCILLOGRAPH switch 
may be placed in the ON position. This places the oscillograph in а 
standby status and energizes the OSCILLOGRAPH READY indicator 
light. H for any reason the light is not energized, the press-to-test 
featüres of the light may be used to determine if power is being sup- 
plied to the oscillograph. Recording commences when the pilot either 
places the RECORD switch on the INSTRUMENTATION control panel 
in the ON position or closes the TRIGGER switch on the control stick. 
These two. switches are connected in parallel. 
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SECTION V 


SYSTEM OPERATION AND RECORDING CONTROL 


5.0 


5.2 


5.3 


General. - This section recapitulates and summarizes the procedures 
for powering and controlling the photo panel and oscillograph record- 
ing systems. Either system may be used alone, or both may be used 
together. 


Control Panel - The two recording systems are powered and controlled 
by the INTERVALOMETER ала RECORDER CONTROL panel in the 
right console. It contains the master power switch, individual record- 
ing system switches, indicator lights, a selector Switch for varying 
camera speed, à counter showing amount of unexposed film remaining 
in the camera, and a recording switch, 


Control Stick - The TRIGGER switch on the front of the control stick 
is connected in parallel with the RECORD switch on the contro! panel. 
Either switch may be used to start recording after the recording sys- 
tems have been powered. | 


Instrumentation Control - With the POWER switch in the ON position, 
the indicator light beside it will be energized showing thatthe air plane? 8 
28 volt d-c power is being supplied to the OSCILLOGRAPH switch and 
the CAMERA switch. 


When the OSCILLOGRAPH switch is plàeed in the ON position the OS- 
CILLOGRAPH READY light will glow indicating the oscillograph is in 
a standby statüs and ready to commence recording when either of the 
RECORD switches (stick or panel) is closed. If for any reason the 
OSCILLOGRAPH READY light is not energized, the press-to-test fea- 
tures of the light may be used to determine if power is being supplied 
to the oscillograph. 


The CAMERA switch is a small lever type switch located in a slot be- 
neath the film counter on the panel. With this switch in the ON position 
the CAMERA POWER. ON light will glow showing the photo panel system 


is energized and ready to commence recording when either of the RE- 


CORD switches (stick or panel) is closed. 


The CAMERA RATE selector Switch controls the camera speed. It 
accomplishes this by selecting the pulse- -frequency output of the inter -: 
valometer tó be transmitted to the camera clutch mechanism. Тһе 
numerals oppósite each switch position indicate camera speed in terms 
of frames per second, А віор-ріп prevents placing the switch beyond 
the 8 frame/second position. When recording is in progress the CA- 
MERA OPERATING indicator light blinks each time the shutter is ac- 
tuated. 
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А film counter on the panel indicates amount of unexposed film re- 
maining in the camera. This counter should be set to read 00: each 
time a full film magazine is installed. 


Cockpit Data Correlation - Whenever the photo panel system is recor- 
ding, the data correlation system is in operation. The pilot сап cor- 
relate cockpit data notes with the other data being recorded by noting 
the reading of the cockpit correlation counter. 
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Figure Nó. 5-1.  Intervalometer and.Recorder Control Panel 
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Intervalometer 


and Recorder Control Panel 


Figure No. 5-2. Console Panel 
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Trigger Switch Ü 
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Figure No. 5-3. Control Stick Switch 
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SECTION VI 


DATA CORRELATION 


General - The correlation system is composed of an intervalometer; two 


Veeder Rool Counters, one located in the Deni and « one located: on шр 


graph, “The counters, ` are. ‘stepped in. unison by the Я atone 
second intervals. Thé function of the system is tó synchronize and cor = 


relate all recorded measurements. This is achieved by recording the 


correlation counter reading (seconds) simultaneously with instrumenta- 
tion data. Раја recorded at any given instant by the oscillograph, photo 


panel; or pilot, may be compared later by referring to the correlation 


counter reading. 


Cockpit = А counter is located in front of the pilot on the instrument 
skirt panel. If it is desired to compare cockpit instrument data with 
data being-obtained оу the recording systems, the pilot references the 
countér reading at the time he records the data. 


Note | 
The counter should be set to read 
999999 before flight. 


Photo Panel - А counter at the bottom of the photo panel is photographed 
Simultaneously with all panel instruments. The counter reading canal- 
so be related to time of day by comparison with the clock which is on the 
panel. 


— س لے ےس Sate‏ 


Note 


The counter should be set to read 
999999 before flight, 


Oscillograph - The counter in the oscillograph is located ín the sequen- 
tial data flash unit. The counter reading 15 printed once each secondon 
the correlation trace of the light-sensitive oscillograph paper. On this 
Same trace also appears a pulsé indication each time a film frame in 
the photo panel camera is exposed. These pulses appear between the 
printed correlation counter readings. Data correlation is thus refined I 
to the extent that oscillograph data maybe compared with any film frame | 
of the photo pane1. 


Note 
The oscillograph counter should be set 


to read 0000 before flight by a reset knob 
on the side of the oscillograph. 
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6.4 Intervalométer ~ A Model Мо. 1 intervalometer is installed in the nose 
section of the fuselage near thé camera. It is а remotely controlled 
electronic oscillator capable of operating at any one of five fixed pulse 
rates between 1/2 and 8 pulses per second. The pulses control camera 
Speed and provide data Correlation, À selector switch on the recording 
control panel (cockpit) selects à pulse rate to be transmitted from. the. 
intervalometer to the camera clutch mechanism. Each pulse moves 
the camera film one frame (pulsé/sec = frame/sec). The same pulse 
rate is also transmitted to the correlation trace of the oscillograph 
paper. Thus, each pulse indication on the paper corresponds to an. 
exposed fili framé. The intervalometer steps. the correlation counters 
by a separate pulse rate of 1 pulse/sec. This pulse rate remains fixed. 
regardless of caméra. speed. 


e 


CONFIDENTIAL VI-2 


4 | CONFIDENTIAL 
= 53-7784 
€ 


TEST INSTRUMENTATION REPORT ~ 2С-8-058 


е 


Cockpit Front Panel 


сао GFF HAT: 


яра, Я 
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SECTION VII 


MISCELLANEOUS INSTRUMENTATION EQUIPMENT 


7.0 


7. 


5 


Flight Safety Panel - A flight safety. panel has been added in the cockpit 
to provide the pilot with a warning systëem which can monitor up to ten 


. Separate items in the airplane where critical temperatures might be:ex- 
ceeded during flight conditions, Although not all of the panel circuitry 


S 


is utilized at present, it is expected that various additions (or deletions) 
of temperature instrumentation will be made prior to or during the flight 
test program as critical items to monitor are determined. 


The flight safety panel is installed on the pilot's instrument skirt panel. 
It has و‎ meter and a rotary selector switch numbered clockwise from 1 
to 10 identifying the temperatüre circuits measured on the meter, and 
individual red warning lights opposite each Switch position number The 
panel supplies the following information to the pilot: | 


a. An automatic red light warning for any overheat detector 
that exceeds 85% of the value deter mined to be critical. 


b. А meter reading in percent of critical temperature prevail- 
ing in the area corresponding to the selector switch position. 


Warning Light System Operation - For.the pilot's safety information, the 


warning light ‘system will be operative at all times when the airplane's 
115 Volt A-C power is turned ОМ. Each light is controlled by a temp- 
erature detector. The circuitry is adjusted to energize the light when 
85% of the critical temperature has been reached. The red glow will 
alert the pilot as to which item instrumented is approaching an overheat 
condition and requires monitoring оп the meter to observe rate of temp- 
erature rise. 


Indicating Meter System Operation - The meter reads in percent of cri- 
tical temperature from 0 to 115%, 100% being the established maximum 
safe operating température. Whenever а red warning light glows, the 
pilot will immediately know which instrumented circuit should be selec- 
ted for observing a temperature approaching an unsafe overheat value. 
The pilot may also operate the selector switch to ascertain the percent 
of critical temperature prevailing in each circuit at any time, ЕНЕ: 
or not a red indicator light has come on. 


The green area at the left end of the meter dial is provided as a test 
reading reference. Тһе circuitry of the system may be tested at any 


time by placing the Selector switch in the TEST position. When tested, 


the needle’ should come to rest in this green.area and all lights should 


glow. When the system is türned off the needle will come to rest at the 
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Circuit 
No. 
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right end of the dial. If it goes beyond the right end, a grounded eléc- 
trical short or open probe circuit exists. If the needle is deflectedto 
extreme left епа of the dial, an ungrounded electrical short exists. Ad- 
justmient of the meter for critical temperature readings is made in the 
balance and compensator box. The range of adjustment is from - 50 to 


- 500? F. 


Temperatures Monitored on the Flight Safety Panel 


Temp. for 100% 
Item Instrumented Meter Reading 


Oil into Engine 120%С 
АТМ Gear Box Oil 120°C. 
ATM Inlet Air 135°C 
GLA Ignition 120°C 
Sta. 580 (Top and. Aft of:Canted | 

| Bulkhead) 177°C 
Sta. 558 (Below Shroud). 177°C 
Sta, 569 (Below Shroud): 177°C 
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115°C 
102°C 


151°C 


151°C 
151°C 


۷11-2 


== = = 


53-1784 


CONFIDENTIAL 


TEST INSTRUMENTATION REPORT 


9 [ CRITICAL TEMP. V2 


Џ ' 
>. 
لہ‎ sf. uu. 
UY 


Figure No. 7-1. Flight Safety Panel 
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SECTION VIII 
DATA SOURCE INSTRUMENTS 
8.0 General - This section contains illustrations of Convair-designed devices 
and special installations of standard devices used as special instrumenta- 


tion equipment at data sources, Only specialor unusual devices or appli- 
cations are covered here. 
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Access Door 
(Controls) 


Elevator Trim 
Actuator 


Pygmy 
Autosyn 


Mounting 
Bracket Elevator Trim 


Linkage Support 


Figure No. 8-1, Elevator Trim Actuator Position 
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Access. Door 
` Controls 


Sta. 520 . 00 


Alleron Trim. 
Actuator 


· 1:6 Ratio Gear Box 


ygmy Autosyn 


Figure №. 8-2.  Aileron Trim Actuator Position 
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Spring Loaded Linkage 


Figure No. 8 «3. Rudder Trim Actuator Position 


VIII-4 


CONFIDENTIAL 


CONFIDENTIAL 


7С-8-058 


TEST INSTRUMENTATION REPORT 


53-1784 


'3 өң“ zy 


Cy бебу" 


© То Oscillograph 5 


Keen, Transducér 


Rudder Hinge (Lower) 
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| Figure No. 8-4. Rudder Surface Lower Hinge Position 
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—.— М. Sta. 548. 00 


B. L. 60.00 


Leading Edge Rib 


Keen Transducer. 


Inbd. Hinge / | 


| / брасег (2) 
В.Н. Shown Plate Mount 


Figure No. 8-5.  Elevon Surface Position (Inboard Нисе) 
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Sta. 210.00 


Electrica] 
Cable 


% 
Elevator XK 2 = 
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Galetronics 
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Figure No. 8-6. Stick Position (Longitudinal) 
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Figure No. 8-7. Lateral and Longitudinal Stick. Forces 
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Вгаке and | 39» Pedal Support 


Rudder Pedal Ih 


Le 


/ Non-Slip Tread 


Force Unit 


Wiring to о” 
Oscillograph Z 


Non-Slip Tread 


Figure No. 8-8. Rudder Pedal Force 
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| 1- 15 psid 16 v max. 
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V Figure No. 8- 8. ` Nose Boom (Sheet 1 of 2) 
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PROCUREMENT 


9.0 Note - The following lists provide data concerning, test instrumentation 


| SECTION IX 
NN 
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| equipment procurement for the subject airplane as of 1 June 1954. 
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9,1 Government Furnished Test Instrumentation Equipment | 


Part 


27 Accelerometer 
Air Probes 
f; Airspeed Indicator 
22 Àltimeter 
„¬ Attitude German Gyro 


2 Attitude Gyro 
34% Autosyn Transmitter 


Autosyn Transmitter, Pygmy‏ بی 


Bridge Balance Network 
> Bulb Thermometer 
^ Camera 
=! Clock 

Compass 
> Control Box (for Intervalometer) 
Z- Counter | 


22 Demodulator 
"7 Dynamotor 
' “Dynamotor, Rudder Force Set 


Fuel Flow Rate Indicator 
Fuel Flow Totalizer Indicator 


, Galvanometer 
‚ Galvanometer 
Galvanometer 
Galvanometer 
Galvanometer 
Gyro-Attitude 


Range 


-5 to + 12 g 


50 - 700 mph 
0 - 80, 000 ft 


+60°Climb and Dive 


+100° Roll 


360? 


0 - 3607 


95 ohm resistance 


35 mm 
8 day 


360^magnetic heading 


0 - 999999 


20 - 2 amps 
28v dc 
2200 lbs 


0 - 110 gpm 
0 - 9999 gal. 


0 - 60 cps 

0 - 60 cps 

Ü - 90 cps 

0 - 180 cps 
0-38 cps 
2527 pitch 
+52 °roll angle 
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indor, Type and Part Мо. 


rman Manufacture 
| 
еггу Туре Ј-8 

Шрве- Pioneer AY201-4 
lipse- Pioneer АҮ503-4 


& F Instrument, Model 6-100 
anz 


ill & Howell A-4- FW-8 
eger A10 3860 

‚ Subminiature 

уде! 1, Intervalometer 
ieder Root P- 124806 


е1сат VFDD-1 1972-12 
lelcam 14795 
ГЕТС designed 


itter Model 19 
itter Model 20 


ІС 212 
ІС 215 
ІС 318 
С 224 
1С 239 
inn- Honeywell K-3 
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< 
де 
Part Range 
Immersion Probes - - 
¿Indicator Тћегтотејег -60°C to +6 
> Indicator Thermometer 0 - 1000°C 
¿Indicator Thermometer -70°C to +150°C 
Internal Sensing Element 2 1/2" internal 
Internal Sensing Element 1 1/4" internal 
Internal Sensing Element 1" internal | 
-> Intervalometer 1,2. 4. 8 frames/sec 
„Р Inverter 32v at 500 cps у 
5 Lens, Camera ( 25 mm 
| 3; Machmeter .5 to 1.5 mach 
کے‎ Magazine, Camera / 200 ft 
2 Magazine, Oscillograph 250 ft capacity 
А а 26 channel |, 
Overheat Temperature Switch 100 Е to 1000" F 
ú —XPosition Indicator, Dual Autosyn 360? 1 
2 Position Indicator, Single Autosyn 360? 
й Potentiometer 2, 000 ohm 
Pratt & Whitney Instrumentation Kit - - | 
Pressure Ratio Indicator 4.5 - 55.0" Hg Abs 
,', Rate Gyroscope 90° /sec 
" A Rate Gyroscope 360?/sec ` 
Receptacle - - 
Regulated Power Supply Unit 10v at 5 amps 
Surface Probes - - 
/9 Tachometer Indicator 0 - 12, 000 rpm 
<” Temperature Indicating Unit - = 
/ V Transducer, Accelerometer +10 g 
^? Transducer, Position + 60? 
3“ Transducer, Pressure Abs. 0 - 15 abs 
/) Transducer, Pressure Diff. 0 - 15 diff 
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Vendor, Type and Part No. 


Arnoux A-7000 
Weston 102330 
+ Lewis 20B7W 
М Weston 128848 
Potter 
Potter 
` Potter 
. Моде!-1 Intervalometer 
German Manufacture 


м” 


/Bell & Howell A-4-FW-8 


ч Kollsman 950 EX 
Вей & Howell A-4- FW-8 
м СЕС 5-012 Hi "С" 


СЕС 5-114Р-3-2 
Fenwall Е-4 17343-29 

р Pioneer - ВЗА 

4 Pioneer - ВІЇ 

` Galetronics RE 283 


Pratt & Whitney J-57-P-11 207262 


Kollsman XA1985X-4-04 


/ Doelcam K-4 #19 

/ Doelcam К-6 #21 
Саппоп АМ3102-24-28Р 
Sorenson DE- 10-5 


Arnoux A-5000 


21 General Electric 8DG13A-AS-723 
' Arnoux CTI - 10 A & B 
4 Statham AB-10-335 

і Кееп Р-120 

4 Statham A68-15A-350 
{Statham P6-15D-350 
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national defense of the United States within the ` 
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524 | INTRODUCTION 

05 | 
| A A | This Report describes the test instrumentation equip - 

COLE ment. installed Бу Convair in Е-102А airplanes Serial 

Ee AE Numbers 53-1800, 53-1801, 53-1803, 53-1805 and | 
ut 2,4 | 53-1808. The flight test instrumentation configu- | 
мо i ration installed by Convair is identical foreach of : 
ras a ۶ these ships. Instrumentation provisions and equip- | 
Оа ment аге in accordánce with requirements established | 


by Edwards Air Force Flight Test Center (AFFTC ) 
for Phase VI functional development tests. 


Wiring diagrams are included in Addendum I at the | 

end of this Report, Addendum І also contains copies. Е 

of. Temporary: Variation Authorizations (ТУА'5) per- | 

> mitting'deletions of standard equipment and installa- : 

tion of test instrümentation equipment. The Addendum I‏ ا 
m d portion ої the Report. 15: not classified. (‏ 
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SECTION I 


TEST INSTRUMENTATION 


1.0 The Airplanes - The aircraft described in this report are the F-102A 
series airplanes having the following serial numbers: 53-1800, 
93-1801, 53-1803, 53-1805, and 53-1808. These Convair Model 
8-10 interceptors were built for the Air Force under contract num- 
ber AF 33(600)-5942 at Convair San Diego, a Division of General 
Dynamics. “The Model 8-10 is a delta wing, turbojet-powered, | 
single-place airplane designed for high- اس‎ all- weather, high | 
altitude performance. 


1.1 Principal Dimensions - See Figure 1-6. i 
1.2 Test Purposes - А number of the airplanes of the F-102A series | 
аге assigned to an extensive flight test program in which each air- 

craft has a specific test function. The five airplanes de$cribed in 
this report are assigned to Phase VI tests to be conducted by USAF. 
Phase VI consists of functional development tests of tactical-equipped 
aircraft, material, or equipment to reveal and correct any previously 
undetected design, functional, or material defects in its operation 
and maintenance. 


Basically, the subject airplanes conform to the production configura- 
tion. However, for purposes of test instrumentation some modifi- 
cations have been made. Provisions have been made to install a 
number of cameras at strategic locations to record data. These in- 
stallations will include: (a) launch cameras to record missile bay 
door operation, launcher arm extension, and missile launching; 

(b) strike cameras to photograph the strike area; and (c) radar scope 
cameras to record data appearing on the pilot's radar scope. Convair 
provides the necessary bracketry and airplane modifications for the 
mountings. The actual cameras will be installed by AFFTC, Edwards 
Air Force Base, after delivery of the airplanes. 


1.3 Cockpit Test Instrumentation Equipment - Three radar scope cameras 
will be provided by Convair. The camera mounts and glare shield 
modification will permit the three cameras to be used interchangeably 
among the five airplanes of this Report. Other test instrumentation 
equipment installed by Convair in the cockpit area includes a camera 
recording switch, circuit breaker, and relay for strike and launch 
camera control. 


1,4 Test Instrumentation Power Supply and Control - Test instrumenta- 
tion wiring, junction boxes, and harnesses are independent of the 
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airplane's standard efectrical installation. The electrical system 
of the airplane (or auxiliary ground equipment) provides power to 
the test instrumentation system through a camera recording switch 
in the cockpit. 


Camera Mount Installations - The Convair instrumentation instal- 
lation includes mounting provisions for one launch camera and one 
Strike camera in each elevon actuator fairing, and for three scope 
camera assemblies to be used interchangeably among the five air- 
planes of this Report. 


The mountings for the launch cameras permit the cameras to view 
the missile bay area through the use of prisms. Тһе center line of 
the field of view of the cameras is deflected inboard 30 degrees from 
a line parallel to the center line of the airplane. Each camera's 
mounting bracket provides for adjustment of this angle by approxi- 
mately plus or minus five degrees. In the vertical plane, the cen- 


· ter line of the camera field of view is declined six degrees from a 


line parallel with the center line of the aircraft, with provisions 
for plus or minus three degrees adjustment. 


Installation provisions for the two strike cameras are such that the 
center line of the cameras' field of view will be parallel to the cen- 
ter line of the aircraft. The mountings permit a vertical adjustment 
of approximately plus or minus five degrees. 


The radar scope camera and mounting is an assembly designed by 
the Hughes Aircraft Company. The camera is supported above the 
scope and to the right of center. It photographs the face of the 
scope by means ој a lens and reflector. 


Camera Procurement - AFFTC will supply and install the strike and 
launch cameras. Convair will make the necessary mounting provi- 

sions. Convair will also supply the three radar scope camera assem- 
blies and modify the glare shields to permit installation. 


Camera Operation - Wiring for radar scope camera control will be 
accomplished by AFFTC personnel. No diagram is included in this 
report. 


The two launch cameras to be installed in each airplane by AFFTC 
will utilize 16 mm film and 17 mm lenses, and will photograph a 
wide-angle view of the missile bay doors and launcher arms. As 
the missile bay doors start to open, the cameras begin operation, 
recording the extension of the launcher arms and missile or rocket 
extension. Тһе firing of the missile or rocket is recorded, as is 
the retraction of the launcher arms following the firing. 
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{20 
The two strike cameras to be installed in each airplane ру AFFTC 
are 16 mm GSAP cameras equipped with 40 mm lenses. The strike 
and launch cameras begin to operate when the doors start to open, 
one to two seconds before fire. А "hold" relay causes them to соп- 
tinue operation for approximately ten seconds. 


The pilot may actuate and discontinue camera recording through 


' use of a three-position (ON, OFF, MOMENTARY) control switch 


located in the cockpit on top of the right-hand circuit breaker panel. 
The MOMENTARY position of the switch is provided for loading the 
cameras. 


TVA's Permitting Installation of Test Instrumentation Equipment - 
This paragraph lists the TVA's (Temporary Variation Authorizations) 
which permit the installation of instrumentation equipment by Con- 
vair. A brief description of the purpose of each ТУА accompanies 
each number. The actual TVA's are reproduced in Addendum I 
section of this Report. 


TVA Purpose 

IN39576 To provide installation of terminal strip. 

IN39756 To provide switch and relay installation. 

IN33908 To provide installation ої circuit breaker. 

IN33909 To provide power from non-essential d-c bus. 

IN45745 To provide for camera installation. 

IN38346 To provide camera operation signal, 

IN41815 To permit routing instrumentation harness. 

IN39665 To provide for installation of instrumentation 
cannon plug. 

IN26992 To permit routing of instrumentation harness. 


Procurement - The following list itemizes test instrumentation 
equipment procured by Convair for the flight test instrumentation 
program for the airplanes covered by this report. Miscellaneous 


material such as wire, connectors, switches, and relays is not 


listed. 
Part Description Part Vendor Quantity Per 
Number Airplane 
Prism Assembly 8-05813 Рап-Тесһпісѕ 2 
Strike Camera Window 8-06815-9 Pan-Technics 2 
Launch Camera Window 8-06815-7 pan- Technics 2 


CONFIDENTIAL Revised 2-6-56 1-3 


F-102A TEST INSTRUMENTATION REPORT 2С.8-074 


———— ie .. 


View Showing Spacer Arrangement From The 
Old Lines Of The Fairing To The New Type 


Camera Mount 


Camera Support 
Bracket 


S 
н man Y 7 
ئن‎ є А У 
N R Bt хосс, 
Soh TU os we ordi S3 ! 

АА об 

a ^ КА Ç > W: 

` ur ` Pa 

\ P Pe 


tm КЭ). 
DR! 
“АК 


p IU 
3 
^E 


Lens Window 


а POS 
НЕ АС 

ПА Қарай tom ста 
Tuin МУ аф», N д - 
پیا‎ Ке Я او‎ БЕ 
Fwd Viewing Camera MN || NS 
GSAP. 16 mm | A 
— Window <“ پا مین‎ | 
Х ~ > Я 
> = аа 


. 7 Phantom Lines 1110913 
View Showing Indentation For The Ca 


Door Indentation 
and Window Arrangement 


Camera 


Figure No. 1-1 
(RH Els 


~ 


CONFIDENTIAL 


lic Spacers 


Camera Mount 


Camera Support 


^ P » S заду u р 


«IN ~ 
NAS <Š, 
~ 


| Side 
тега, Lens 


Missile Viewing Camera 
(G.S. A.P. 16 mm 


Access Doors 
553.25 Ref 8-07851 


Fwd and Missile Bay Viewing Cameras Instl 
von Fairings Shown, LH Opposite) 


CONFIDENTIAL 


Revised 2-6-56 I-4 


CONFIDENTIAL 
Р-ТОФА TEST INSTRUMENTATION REPORT ZC-8-074 


: 53-1800,1801, 1803, 1805, 1808 


$, Elevon Camera 
Down 6? + 3? True 
From Horizontal 


— 


— ے٣‎ — —ə—ə ^ У SAR ЧА АХАД АЛ WA GNE GS -—— T R L 
= атуы سپٹ یچچ روا‎ им АО - ` . 
= Se سیب‎ ne == они = 
ہہب یں‎ NS у S RS E A NS 
( ~ m >A 
| a A — є Camera Lens 
کی مد‎ 
Field ої 
Vision 14° 
Sta 
554,04 
| RH Elevon Launch Camera 


у б ES ~“ i‏ رن 
АМА КИ RSS a‏ 
МАХ‏ بجی А‏ 
age Ж FSS М‏ 
У АУ SS v‏ ریت 
A RRRA‏ : 
О:‏ 
У № тежей‏ $ 
в‏ 
ОР Z УА.‏ 
IM. ; 2592 Я Е‏ ي 
Z Z У pura У‏ 
A (А 4‏ 
ЖЖ‏ 4 2 


30° + 5° ¢ Camera From Fwd Ref Adjustment 
-— Є BL 149.5 


309 Field of Vision 


LH Angles Identical to RH 


sb 151: 0 


Figure №. 1-2 Elevon Launch Camera Angles and Adjustments 
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Only minor modifications have. been accomplished to the pilot's 
production instrument panel. Figure l.l reflects the changes. 

necessary to satiety the requirements of the first phase of tests. 

Tho armament: control panel is removed and replaced by the instrumentation’ 

control panel as described in paragraph 1,2, The correlation. counter 

ie installed: іп g Баву. space of the skirt panel, The №-2 machmeter 

is replaced by a Журе. 4-24 machmeter,  The3gMS-2-1246 altimeter is те» 

. placed by à type 272 modified altimeter, The ID387/ARN deviation ine 

 diéstor ië removed, the 1D250/ARN course indicator moved to this position 
and a type f-l. "Birspeod indicator instelled in place of the latter, 

These pressure inastrun&üts now receive: Antelligence from the instru- 

mentation nose boom which replaced the production version. PEO 1388-109 

authorized the instrument panel. re-airangement and FTEO 1388-74 authorized. 

the cóntrol pm change, . | 


the instrumentation. ‘control panel, is used. hy the pilot for | selective 
operation ої ‘all instrumentation, 1% is aSsuümsd in this : discussion | : 
that all circuit. ‘breakers. necessary for the operation of instrumentation, | 
are closed. "АЇЇ control power originates’ from the non-essentiel цад. 


` therefore, axi instrumentetion: funetions, except. thé voice recordér, vill 


n әр. the: ‘Control. нь. 


be off when the non-essential bus is offa. The instrumentation power ‘switch. 
energizes both: the AC end DC power relays. The light will indicate power 
on the DC busi "The ‘Photio+Panel switch illuminates the Photo-Panel,.Sterto 
the Camera ata pree«golóc жеља and starts the data correlation Binary 
Encoder. (Bithen tokemet yor the oscillograph controls will also start: 
the data correlation. "Süipment), Tho tattle light, pulsed by the Camera, 
will indicate: ‘rate and’ camara operation, . The Telemeter Control awitch > 
Starts all Xelenétry operation, Satisfactory ‘Operation of this eqüipment 
is indicated by the ground reception. Ineflight calibration is accomplished 
at the discretion of the pilot by pressing the Calibrate Putton, Because 
of the relatively зрорђ period of time required to complete the calibration 
cycle по other indication is necessary. 


Ths Ogciilogràph"Sitch vill start the. Oscillegraph recording, If controlled 
recording. periods ere desired during а flight, remove the jumper as in- 
dicated on page 5.3 4 “Tha Osefllograph. Switch will пом place the Oscillogreph 
іп stand-by. ‘The pueheto-test light will indicate "ready" when it. is | 
depressed ог will-indicate an мы failure if it comes on during 
normal operation, 


А1] of the above Suites: Ad ‘activate instrumentation at rates allowing. 
continuous opération during & flight. For specific operations the ‘record | 
switch on the ‘panels, or ihe „вав. Switch om the control stiek, wid . chengé. 
aa ‘camera apesdi:ts "eines and; récord. on the G86illograph, Thé 06 ИРА 
T 22 4 | | E 
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ZC -8-190 


кеу vidi, Чо‏ ہو مس 
а single subject, The ‘eon‏ 
Selector Box containing“‏ 
Stepping pee‏ 7 .` 
Slava: Selector Вохеву вас dini‏ 
 Auplifier with гӘГегейсе: ons a noni fled m Encodes; 2. б‏ 
associated accessories and trical £ntefconnections, The entire system is‏ 
installed іп the right forward jc cf на яв shown in Figure Мо, 2,1. A‏ 
Block Diagram appears in Pigura Wos m‏ 


~ 


Ar LE 


б . ENDE: IU ы. ! wu 
ات‎ ы یی‎ P C^ > This device is of me "8 0 sixtyesegment журө. It is driven by а 
da iu я |. 28 volt permag motor ath. врава controlled аб + RPS. A sketch of the 

S Uu. -commutator wiring and Бурса. signal. output їв Shown in Figure No, 2,56 
m CE Phe first. wiper af he commutator AB used ns а time base only. It = 
AE | performs two basic fuhctions рег revolution (2 seconds): 


1. Provides a "ground" án. séquence for each of the 27 sampling relays. 
` 0f the Master Selector Hox and the three Slave Selector Boxes, 


2. Provides a “ground pulse to the: бәлага Relay and to the Tini: 
Relay. | 


‘The. second wiper of thé ommutator- is айй. for data correlation readouts. . 
It contacts: 1. Four groups ої four 8676 each, representing the  . 
modified binary readout as described below in. paragraph 
ыз M 2. bee у | Я 
E E | 2%. Three -gegnionte to indicate which group of data is béing a 


2,152 ° > ! 4 і. Ке; | Y 


The timing relay is &,S5ixepole' double throw. vane 265018, which is actuated.. 
every two seconds ав déscribeéd in paragraph 2.1.1. The Timing Relay is | 
wired to. perform. three functions with: each ,closing: 


1. Advancos the Pilot's and Photó Panel countera; 
2, Advances the modified Binary Encoder. 
3. advances the Ledex Stepping Relay. 


2.2 


Thé. Ladex pem РУР ГИТИН ‘twelve. position rotary solenoids. ` 
· opérated seligctor ӨН ТЕКЕ ‘receives an advancing pulse; once every: 
two seconds from the Tinie” "Relay аз déscribed above. The Ledex performs 


three functions: 
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| . at the ° sampling roleys | 1з. Ped to تس‎ | 
А xd "n 5 Nu | 
П , «т А, wee 2.2 t A 
Салы There are threo. 51806 Sélebton Boxes, ‘tuo’ for temperatures end one for. WR 


pressures. Each contains iwenty-seven Data Sampling Reldys as described... 
e Sete. above, The їмо teuperatars, Slaves receive: their: power from the Ledex Ced 
оа З . Stepping Relay in turp +h. the’ Master. Selector Вох as described above; . рома. 


5 کیٹ 


b: Lm с  8yer, the third Slavo Selector, ‚Вах. (tor pressures) is energized at 8120 timessi 


шз Ты 0 | lé signed’ to. provide: temperature infürmation пайда: > 
fit o а thermocouple as it's insut, and, providing а zero to five volt output, e 


по. Utd ligation of a second: И converter results an lower а. 
Ue и ° anda complete isolaticn.of'input, di 
ds compensator is provided fo: +h с 
amplifier, Qu ime on: ‘hie lino o | 
three voi tage e o a Teder ex Stepping Relay: а coo: | 
with the range of Ж о iol 0 T i 99 Installation" | 
the Doelcam. АШЫНА ӨГ ао ho HERE lying ді Fo: Ж | 
n4 o Wiring and trouble Shoot j Чо the morufacturdnts Une шо и че 
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Thig devica огоїгуг “our rultiple= ack яфоррог owitches. Your dacs of 
ogeh suites ure se wire? ae to provide an "on" (45 volta), or "off" 

(42.5 volts) in ication to а ceesent of tho “readout” deck of the Даба 

За ие Conmutntor, Tho four ercups of сорыопїз, corro^»sor?)inr to units, 
tens, hunlreis ar? ithoucarlr, then provido a гозі бей tyne of "inar; ine 
dicetbion tared св г 422-1 voadout. This system complies with the ree 
quiroronto ої tho Leta Jtation and Computor Facility for tha aplication 

of mutomntic lata roduction. The rorainin’ esoacity of tho stenper awitehses 
28 utilized Jor control pu^rpovos,. The oncoior box is equinped wiih a 
"rosot" button to return the switches to "hono" ard дого readout. A 

сілі2ағ button to рогіого tho пало cnoration is lecato? at the Photo Fanol. 


Село 


Tho "nceder shonld nevar bo reset without also resatting tho Fhoto ranol 
Covntor and tho Pilot'a Counter, failure to do se wlll destroy the lata 
correlation hotucon 2۳۳۲6018 o 
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| ЖАСЫ ۱ یت‎ SAT dub 
x за те وو رو‎ Anstirixiéntetion ayatem consists of two frequency Aa کان‎ 


modulated radio. frequency links, each containing provisions for 


d ten sub-carrier. 2. and tio: audio کر ت7‎ арос 
! E 
E em => 
2 1 Зоб; Installation of. the contiate. | dins сана system was designed for x^ 
Бы 777. (2) ease of operational: maintenance, allowing complete pre-flight ا‎ i 
ЖЕР Че с. checkout to’ be aécomplsshed by à technician from Aero stand oute 
adhue aide the aircraft; (2) Base: of removal of the entire system from 
пабу t7 — te eres for future. fight test phases. 
The entire تسس‎ dg. of тас constriction. Anatalled in tha mide и | 
electronica órea, Component are wired by cstles to the main tele- Е МЕТЕ 
metering junction, box: where data information ‘circuitry from various e A 
a tation transducers are picked up, EE >. 


3.3 Тһе radio frequency link is crystal controlled transmitters and 
amplifiers: operating. Oh 228 mc. and 234 те, with a power output 
of 50 watts: eachs: ‘The antenna system will make use of the préduction 
data Aine entonne کے ہیں‎ Ал. the aircraft. and а алі antenna 


Vx гем 


- эз —— + 


ind filament pe ES high و و‎ ‘Section اس‎ of "m М: a 
magnetically regulated power ‘supplies: operating from ‘the aircraft BEGET کو‎ 
volt : 0 ‘source and. provides the 9 ої the sub-carrier Eon 


——— = ہس‎ а ЈИ 


3,5 Functional operation. of аће system is by the control panel switches 
supplying power to:the individual. uhits; each of the RF sections ag 
vell ds each subecafriker бас Lato package can. be operated independently. 


A et таас — 


Each subecarríer:: inel і сані ү oped! and: обрив. frequencies. ہی سح‎ z 
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system аге Brought. збо the telemotering ^J" box where circuit 
breakers аге provided for protection, and also allow operation 
of either RF system separately. The control рапеј switches 
close the circuits to the andi vidual unfts, and are labeled to 
indicate their function, ic 4. "Lo Rf 108 VDO", Supplies. plate 
voltage from the Arnoux regulated 108 volt supply to виреснггіог 
oscillator packages 2 and 2 of the 228 mc. Rf Section. Audio 
output from. thë sub-carriers can be removed from the transmitter 
for pre-flight. calibratiens ‘and ground. monitoring by disconnecting 
the audio coaxial Plug. ` Тог operation of the Rf section, switch 
"Lo Rf xmntr 200 VDC" Supplies plate voltage to the Parsons 7501 
FM transmitter, The driver power output can thus be measured by جس‎ 
an Rf wattmeter: Closing ‘switch "Lo ЊЕ Amp 500 VDC" provides 28 Ei s 
VIC filament to the TAV-3 ЯҒ anplifier, and starts а 60 second a 
time delay for the délayed application of the 500 YDC plate voltage 22. 
to the TAVS3, R£ anplifior, the Bird wattmeter can again be used LM 
for measurement of Rf power, . The. ‘output: frequency of the То Rf is Low 
228 mc. The same operational sequence їз applied to tho HIRE section, po 
with frequenéy output of 234 mc, Preeflight checkout coneludés with v= 
arming all circuit breakers and closing all switches, Operation is Ж 
then effected by one TM Instrumentation Switch in the: cockpit. control 
panel, 


3.6 Celibration Voltages. axe provided by: the same regulated voltage source | 
used to supply ово: ыы | te the resistance type pickup 858598 The: іле. 
flight calibration uni X6! designed £o: apply accurately known voltage 
steps ‘into the subscarrier oscillators: ‘during flight to ‘provide ап 
observation 6f. any. Zero. drift or change of séhgltivities, Mitnin the 
unit & stepping relay pequentially 8teps from 0-152=3—4-5= volt in- 
crements and вирегеітровез these in sequence upon TOE type: voltage Ta 
controlled oscillators.: Не in-flight calibrator can bs 5 stepped normally; - 
опе sequencé at а time, y the push-calibrate button on thé TM control 
panel for pre-flight checkout and calibration. During flight а "push to. 
calibrate" button on the; pilots panal allows calibration of the entire. 
system when called for. ہ‎ the pilot's flight plan. 


3.7 Data measuréinehts Фот" dle initial flight phase will include aircraft реў 7 
formance data plus fifty temperatures and tuënty pressure items, In | 
addition a modified BineryoData Correlation ystem as described in Section . 
2 is ingtelled Зо provide correlation: with. Sher. instrumentation 2. m 
end also record pilsen for taut попа tic: ‘Gomputting Facilities during ground ` 
processing ої the bu d ара З 

pe scat | 
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Temperature апа pressure measurements are confined to the right hand | 
side of thevairplane, The temperature pickups utilize FE-ON thermo- 
couple wiré, where as the pressure probes are open end tubes in the 
plenym сћатђета "Which sense static pressure for transducers remotely 
loceted at. а. -convenient location, MP ub 


Extended remp temperature and pressure пан sss are taken in two 
planes, №. 1 виа No. 2 (Ref. Figure 2.3). Each plane is subdivided 
into six points designated "А" through "ES. Points "A" through "D" 

are skin temperatures measurements; Point "E" is leading edge plenum 0002220 
chamber air. Vemperature ‘Picldip and point "T" consists of (1) Ramp ےت‎ 

Inlet Plenum Air Température Pickup, (1) Ramp Inlet Plenum Air Static a 
Pressure, {гы and 5. I Casting ارت دوسا‎ те کے‎ 8 


Because of the орет an. of the extended ramp leading edge, spare 
thernocougdgs. were, incorporated for &ll skin temperature picküpd, ' з { 
except the ane 8t point ЛА", (This point was neglected beceuse the LM 
spare wire would have tiócome an effective blockade against the passage 1 | 
ої heating айг through the narrow slot between the ramp casting and 2097 | 
the alii). In the event of breakage of any of the other skin temparathine, 
thermocouples; - “the врате met be utilized by severing the lead to the — > 
жж broken секте сир је at tha inner surface of the forward electronics. 

ace е compartment ‘door and splicing the replacement thermocouple wirs (of like. 

К | number) eanating from the ramp to the severed wire. То afford а 
facillty for routing. of the wires into the aircreft from the extended, 

ramp, two pylons were added between tbe remp and the forward electronics т 


compartmënt door (Ret «- Pig. 3.3). ieu 
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3.9 The leading edge of the inlet dict is sampled in three planes (#3, #7. 
| ни each plane: subdivided inte eight points 
GO" Shxcugh "О" (excluding. و کنا‎ Points "б" through "LI |a 
um 1 jing edge skin temperature pickups; "М? consists of (Ay. Е сао 
fen 8p С chamber statie pressure pickup and (1) plenum chember static 6 
TM | air temperature pickup, points "М" and "O" dssignate temperature of 
dynamic air аз із ье سیت‎ dual, pitina. of the lesding edges 


3.10 The ducts which. p conjradeor, bleed air to the Engine Air Inlet Duel 
for amti-icing: hai ізеті: imstrümented. to,measgre mass flow, static 
и and E iure By جو‎ "insertion af probes as shown, typically, | 
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3.10 in ۳8 d КЕТ the major instrumentation has been accompliétiéd ` 


in the right ‘Rand Inlet Duct only, the ducts which supply the heating 
air to both sides ‘have. bë: i 
each Engine inlet is receiving & comparable zmount of heating Bir. 


The pressure indications exe converted to electrical signals by transé 
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INTRODUCTION AND SUMMARY 


The following pages comprise a treatise on the instrumentation installation іп 
Р-102А Aircraft S/N 54-1398, one of a group of airplanes whose specific assign- 
ment in the overall program is the accomplishment of such tests as required to 
eliminate on an expedited basis any flight restrictions currently existent on 
the production configuration, The task assigned to subject aircraft ia detailed 
in the Flight Test Program, 2С-8-185, in accordance with Sales Order 33-1-586 
as revised 22 March 1956 and consists of Structural Demonstration Tests of a 
Production Big Tail Airplane. The instrumentation installation includes record- 
ing systems whose capabilities are adequate to accommodate the above referenced 
program. 


Two primary instrumentation recording systems are installed, А Davies Magnetic 
Tape Recorder із utilized exclusively to record flight loads and accelerationa 
imposed on the vertical fin, Airplane response functions are recorded by the 
telemetry recording system, Specific functions are to be ground monitored for 
in-flight safety. Тһе telemetering equipment is located on a rack іп the mid- 
electronics compartment to take advantage of the best available enviromental 
conditions, 


Secondary instrumentation recording 18 accomplished by use of а l5-hole photo- 
panel mounted іп the afi-center missile bay, А 35 mm Automax Model С Camera, 
manufactured by Treid Corporation and modified to Edwards Air Foroe Ваве 
specifications is utilized as the recording instrument, It is actuated by the 
Data Correlation System at preselected intervals of 2, 4, B, or 12 seconds or 
can be operated by the pilot's trigger switch or the instrumentation record 
switch аба cine speed of six frames per second, 


Data correlation із accomplished through use of a commutator, Тһе commutator, 
rotating at one-half revolution per second, imparts a pulse every two seconda 
to Veeder-root counters mounted on the pilot's and photo-panels as well as to 
four automatic electric stepping switches, During each rotatíon, the commuta- 
tor samples the voltage outputs of the four stepping switches and feeds then 
in turn to а зир-саггівг oscillator for conversion to frequency and RF, trans- 
mission. Оп the ground this intelligence ia decommutated to appear as four 
binary numbers representing units, tens, hundreds, and thousands for a total 
capacity of 999 two-second intervals or approximately five hours of operation 
without loss in identity. The Binary signal is also fed to а sub-carrier 
oscillator in the tape recorder system and recorded on magnetic tape, Utilize 
ing 16 miniature lights, the binary number is also presented on the photo-panel. 


Modifications to the pilot's compartment consist of the replacement of the 
armament control panel with an instrumentation control panel, the addition of 
an auxiliary instrument panel and the addition of а voice recorder control 
switch located just inboard of the throttle, The deviation indicator has 

been deleted from the panel and instruments re-arranged to include a test 
altimeter, test Machmater, and а test airspeed indicator. Тһе trigger switch 
on the oontrol stick has been wired to operate as a record switoh when desired. 


PAGE 0,6 


TEST INSTRUMENTATION REPORT 
7. 10278 0 ню 


INTRODUCTION AND SUMMARY (cont'd) 


All instrumentation components installed in the sircraft are painted 
"Instrumentation Blue" in accordance with Design Information Bulletin 
24,010, and ateneiled with the word "Instrumentation" in International 
Orange. All instrumentation wiring 1s identified by stamped red wire 
numborg with the prefix "FT" and by periodic blue banding. This Intro- 
duction and Summary concludes with a list of the limitations imposed 

upon the aircraft and ita systems by the instrumentation installation, а 
complete list of measurements, and artist's sketch (not to scale) showing 
general arrangement of the major instrumentation components (Figure No, 0.1). 


The following report is divided into five basic sections, namely: (1) The 
Pilot's Panel and Controls, (2) Data Correlation, (3) Tape Recorder, (4) 
Telemetry, (5) Camera and Photo Panel, and (6) Appendix, Each seotíon 
covers the details of its respective subject, including design information, 
operating instructions, sketches, and wiring diagrams, i 
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AIRCRAFT LIMITATIONS 


In order to obtain space for the installation of telemetry equipment in 
ап atmosphere suitable for the operation of such equipment, it was 
neceasary to remove some of the electronics components from the mid- 
electronics compartment, thus rendering inoperative the following systema: 


(а) АРХ25 (ТЕР) 
(o) 8 
(с) MO-3 
(а) ۸4 


The ВТА amplifier has been relocated from the floor of the mid- 
electronics compartment (STA 230, approx.) to the first shelf in 
the aft end of the same compartment (STA 266), This has been 
accomplished to allow the installation of the telemeter rack with- 
out disrupting the "X^, "Y", "Z" and excitation input to the 
ID250/ARN indicator. 


The launchers have been removed іп the right hand, center, and left hand 
aft missile bays to facilitate instrumentation components, Because of this 
the entire launcher system has been rendered inoperable by the removal of 
the segment of pneumatic tubing which supplies the armament seleotor valves, 
forward and aft. Also, because of the structural inability of the phote 
panel and camera installations to withstand the air loads which would ba 
imposed upon them, it is imperative that no operation of the missile bay 
doors be achieved in flight, In order to allow for ground operation of 

the doors the aft launchers "UPLATCH" switches have been mechanically 
actuated to indicate that the launchers аге up and latched. 


To obtain sufficiont space for instruments necessary to the flight test 


program on the pilot's instrument panel, the ID387/ARN Deviation Indicator 
has been removed, 
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Pilot's Panel 
1,1 Modifications have been made to the pilot's production instrument panel 


to facilitate additional instruments, The deviation indicator, machmeter, 
altimeter, and radar scope have been removed, А type Fel airspeed in- 
dicator, type A-12 Machmeter, a modified C-12 altimeter, and an awdliary 
instrument panel have been installed as represented іп Figure 1.1. Тһе 
auxiliary instrumentation panel contains the following:  Elevon position, 
acceleration at the C.G., direct reading accelerometer, rudder force, 
rudder position, and a correlation counter. 


1.1.1 Hlevon positions are obtained by autosyn transmitters located 
at the В.Г, 84.4 hinge, Reference Figure 1.2. The intelligence 
is read on в dual autosyn indicator. 


1.1.2 Acceleration at the airplane С,С, ia measured by a Donner Model 40 
accelerometer with a modified model ¿0-3 power supply. The oute 
put signal is used to drive в modified Weston Model 506 milli- 
ammeter calibrated to read in "G'a", 


1.1.3 The rudder force indicator provides the pilot with a direct in- 
dication of the control force he 18 applying on the rudder pedals. 


A strain gage torsion bridge ів mounted on the rudder pedal torque- 
tube, and the output of the strain gage bridge is amplified and 
applied to the calibrated meter, Тһе transistor amplifier has been 
packaged and mounted ав an integral рагі of this 2,5" meter, 


The "zero" adjust knob on the front of the instrument is an electri- 
cal adjustment for amplifier drift and may be readjusted when 
necessary without affecting the calibration of the system, The gain 
control on the rear of the amplifier may be adjusted during calibra- 
tion and then locked in place. А separate 6 volt battery has been 
installed at the telemetry rack and a circuit breaker, used as a 
awitch, has been provided to prolong the battery life. А schematic 
of the amplifier and external circuit is shown on page 1. 9. 


1.1.4 Rudder position is measured by an autosyn transmitter located at the 
WL. 61.33 hinge, Reference Figure 1.3, and read on the autosyn in- 
dicator. 


1.1.5 Тһе correlation counter ів pulsed by the data correlation control 
unit every two seconds, It will be in operation when any of the 
instrument recording systems are on, 


Pilot's Controls 


1.2 


The instrumentation control panel is used by the pilot for selective 
operation of all instrumentation, 1% is assumed in this discussion 

that all cireuit breakers necessary for the operation of instrumentation 
are closed, АЈ) control power originates from the non-essential bua; 
therefore, all instrumentation functions, except the voice recorder, will 
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Pilot's Controls (cont'd) 


be off when the non-sasential bus 18 off, The instrumentation power switch 
energizes both the AC and DC power relays. The light will indicate power 
оп the DC bus, The Photo-Panel switch illuminates the Photo-Panel, starts 
the Camera’ at a pre-selected rate and starts the date correlation Binary 
Encoder, (Telemetry and Magnetic tape controls will also start the date 
correlation equipment). The tattle light, pulsed by the Camera, will 
indicate rate and Camera operation, Тһе Telemeter Control switch starts 
all telemetry operation. Satisfactory operation of this equipment is 
indicated by the ground reception, Тһе magnetic tape recorder switch will 
turn on the tape for "warm up" and provide power for the sub-carrler 
oscillator packages, The indicator light when pushed-to-test will indicate 
that the recorder is in stand-by condition, When the record switch із on 
the light will operate as a tattle light indicating tape recorder operation. 
In-flight calibration is accomplished at the discretion of the pilot by 
pressing the Calibrate Button. Because of the relatively short period of 
time required to complete the calibration cycle no other indication is 
necessary. The free gyro (pitch and roll attitude) switch will cage the 
gyro and the indicator light will indicate that the gyro is caged. 


“. 


All of the above switches will activate instrumentation at rates allowing 
continuous operation during a flight, For specific operations the record 
switch on the panel, or the Trigger Switch on the control stick, will 
~ change the camera speed to cine, The magnetic tape will also record at 
this time, 


It should be noted that the first 10 seconds of tape recording is used as 
a trigger signal for the ground computer equipment and muat therefore be 
during stabilized flight conditions, 
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SECTION 2 = DATA CO TION SYST 

Paragraph 2.1 Data Correlation Control Unit 

2.1.1 Commutator 

2.1.2 Trigger Relay 

2.1.3 Timing Relay 

2.1.4 Pulso Relay 

2,1,5 Ledex Stepping Relay 

2.1.6 Сапега Interval Selector 
Paragraph 2,2 Binary Encoder 

2.2.1 Stepping 659 

222 Reud-Out Relaya 


Firure №.2. 3 


Calibration Control Relays 
Reset Relay 

Binary Indicator 

Wire Recorder 

Data Correlation System 


Data Correlation Control Unit 


Binary Encoder Assembly 


Dats. Correlation System Block Diagram 
Data Correlation Control Unit Wiring 
Binary Encoder Wiring 

Binary Indicator Wiring 

Voice Wire Recorder Control 


— 


> 


ZC-8-189 


a «и ни | 


e ь à э 9 со w p 


a 


кө i= © -32 OU £= دا‎ UO ماما‎ NJ تم‎ КУ N پر جع‎ Z پر‎ о 


мо 


М Му № Л М М М Л Л МЛ ITO TO PO ITO ITO ITO PO IO تح‎ N تج‎ 


PAGE 2,0 


TEST INSTRUMENTATION REPORT 


-JOBA saxa 


E DATA CORRELATION SYSTEM: 
General 


The complete system essentially consists of: (1) Data Correlation Control 
Unit (СУАС 8-09841-1 Авяу.), (2) Binary Encoder (СУАС 8-01835), (3) Binary 
Indicator (СТАС 8-01830) and (4) Electiroal Inter-connections. The entire 
system 1a installed in the right forward missile bay, with the exception 
that the Binary Indicator is located on the Photo-Panel, Figure №. 2.1 
shows the mounting configuration in the right hand missile bay, 


t t t tt 


2.1 The Data Correlation Control Unit consista of: (1) Commutator, (2) 
Trigger Relay, (3) Timing Relay, (4) Pulse Relay, (5) Ledex Stepping. 
Relay and (6) Camera Interval Selector. 


ZC-8-189 


2.1.1 The Commutator is а two-pole, sixty-segment type. It is driven 
by a 28 volt permag motor with a controlled speed at 1/2 RPS, 
Figure No. 2.4 shows the commutator wiring and a typical output. 
The commutator performs two functions: 


1, Number one wiper is used as a control base only. It provides 
~ a ground pulse for the Trigger Relay every revolution (2 sec- 
onda). 


2. Number two wiper is used for data correlation read-out. It 
provides a Master Synchronizing pulse every revolution (2 
seconds) and also samples the Binary Read-Out. 


2.1.2 The Trigger Relay із a single-pole double throw relay. It is 
actunted every two seconda by a ground pulse as described in 
paragraph 2.1.1. The Trigger Relay is wired to provide a ground 
pulse for the Timing Relay, and Pulse Relsy. 

2.1.3 The Timing Relay is а six-pole double throw relay, which is 
actuated every two весопда as described in paragraph 2.1.2. Тһе 
Timing Relay is wired to perform two functions: 

1, Advances the Pilot's Counter and Photo-Panel Counter. 
2, Advances the Ledex Stepping Relay. 

2.1.4 The Pulse Relay із а six-pole double throw relay, which із 
actuated Бу a ground pulse from the Trigger Relay aa described 
in paragraph 2.1.2. It provides two functions: 


1, А +28 volt pulse every two seconda to the Ledex Stepping 
Switch for camera control. 


2. Advance the Binary Encoder every tw seconds. 
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ТА CORRELATION SYSTEM: (cont'd) 


2.1.5 The Ledex Stepping Relay is а 4-gang twelve position rotary 
solenoid operated selector switch, It receives an advance 


pulse every two seconds from the Timing Relay аз described in 
paragraph 2.1.3, The Ledex Stepping Relay provides а 428 volt 
power source at two second, four second, eight second and twelve 
second intervals, It receives its 428 volt source from the Pulse 
Relay ав described in paragraph 2.1.4. This voltage source in 
conjunction with the preselected interval of the Camera Interval 
Selector advances the single mechanism of the Photo-Panel camera, 


2.1.6 Ths Camera Interval Selector 18 a ten position rotary selector 
switch with only four of the ten positions being used, It 
provides a manual selection of the preselected intervals of two 
seconds, four seconds, eight seconds and twelve seconds for the 
Photo-Panel Camera as described in paragraph 2.1.5. 


Binary Encoder 


2.2 The Binary Encoder consists of: (1) Four Stepping Switches, (2) 
Sixteen Read-Out Relays, (3) Three Calibration Control Relays and (4) 
f Reset Relay, Figure №. 2,3 shows the internal arrangement of the 
io components and Figure No, 2.5 is a schematic of ihe internal wiring. 


2.2.1 The Stepping Switches have six decks, ten segments per deck 
with one extra, segment on two decks to provide ап automatic 
reset. Four decks of each switch are so wired аз to provide 
an "ON" (428 volts) ог "OFF" controlling the actuation of the 
four groups of sixteen Read-Out Relays, Ths four groups of 
segments, corresponding to units, tens, hundreds and thousands, 
then provide a type of binary indication based on a 4-2-2-1 
read-out, Two decks of each switch are utilized for control 
purposes. This system complies with the requirements of the 
Data Station and Computer Facility for application of аціо- 
matic data reduction, 


2.2.2 The Resd-Out Relays аге а two-pole double throw relay which 
are actuated by the stepping switches as described in paragraph 
2.2.1. The Read-Out Relays are wired to provide two functions: 


1. An "ON" (428 volts) or "OFF" to control the binary read-out 
on the Binary Indicator. 


2, An "ON" (45 volts) or "OFF" (42.5 volts) indication to а 
segment of the second deck of the commutator as described 
| in paragraph 2,1,1, for data synchronization and binary 
read-out, 
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DATA CORRELATION SYSTEM:  (cont'd) 


+ 2,2,3 The Calibration Control Relays are a tvo-pole double throw 
relay actuated by the stepping switches as described in 
paragraph 2.2.1. They provide а two second pulse (+28 volts) 
for automatic telemetry calibration as described in paragraph 2.2.1. 


2,2,4 The Reset Relay 18 a four-pole double throw relay. 1% is actuated 
by a "reset" button on Binary Encoder or a "reset" button on Photo- 
Panel, It is wired to reset the stepping switches to "home" or 
"sero" read-out, 


Binary Indicator: 


2.3 The Binary Indicator consists of sixteen (+28 volt) miniature lamps, 

| which are controlled as deacribed in paragraph 2.2.2. The Binary In- 
dicator is wired to provide an "ON" or "OFF" Binary Indication of 
4-2-2-l read-out on Photo-Panel as described in paragraph 2.2.1. 


CAUTION: 


The Binary Encoder should never be reset without also resetting the Pilot's 
Counter and Hoto-Panel Counter, Failure to do so will destroy the data 
correlation between systems, 


* NOTE: 


The calibration relays are not in use on this airplane, Calibration is at 
the pilot's discretion only. 


Wire Reco rder: 


2.4 Mounted on the photo-panol camera bracketa in the aft center misaile 
bay 18 а Peirce Wire Recorder. The recorder is connected electrically 
to record 811 radio communications and by utilizing the wire record 
Switch on the throttle pedestal, the pilot may rocord information 
without radio transmission. .Cirouit-breaker and power switch for the 
recorder are located in the main whoel well. Page 2.11 is а schematic 
of the wire recorder wiring, 
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SECTION 3 ~ МАСМЕТТС ТАРЕ RECORDER 


Fiícure №.3.3 
Figure No.3.4 
Tape Recorder 
Fower Package 
Power Package 
Таре Recorder 
Tape Recorder 
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General 
Installation 
Bridge Balance Boxes 
Test Units 
Calibration 
Data Measurementa 
Pressure Measurements 
Strain Measurements 
Angle of' Attack Measurement 
Acceleration Measurements 
Tape Recorder Installation 
Tape Recorder Sub-Carrier Oscillators Installation 
Preasure Pickups Locations - Vertical Fin 
Pressure Pickup Installation 
Control Wiring 
Wiring (Left Hand ~ 108 Volt) 
Wiring (Right Hand - 108 Volt) 
"J" Box (Left Hand) 
"J" Box (Right Hand) 


Pressure Pickup Wiring Schematic 


Coaxial Cable 


Wiring 


Pressures Pickup Cable Wiring 
Bridge Balance Вох to ТАТР-5 Cables 
(Typical Except Package No. #8} 
Bridge Balance Box to TATP-5  (Рвокаєв №. #8) 


Таре Recorder 
Tape Recorder 
Tape Recorder 
Tape Recorder 
Tape Recorder 
Tane Recorder 


Bridge Balanes Wiring 

Tracks No. 1, No. 2, and No. 3 Wiring 
Tracks №. 4, №. 5, and Ко, 6 Wiring 
Tracks №. 7, №. 8, and No, 9 Wiring 
Tracks No, 1C, No, ll, and №. 12 Wiring 
Tracks №. 13, and №. 14 Wiring 


Accelerometers Wiring 

Angl^ of Attack and Sideslip Wiring 
Vertical Fin Strain Gage Wiring 
Computer Trigger Signal 
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МАСКЕТІС ТАРЕ RECORDER 
Goneral 


3,1 


The Magnetic Tape Recorder System consists of a Davies 540 G tape 
recorder, sub-carrier oscillators, regulated power supplies, and 

bridge balance boxes for balancing piokup bridges, The tape recorder 
has 14 recording tracks and а recording time of 30 to 40 minutes at 

15 in/sec tape speed, Each track, or head, is fed the compoeite audio 
Signals from six sub-carrier oscillators, This provides simultaneous 
recording of 84 continuous data measurements in addition to 3 channels of 
14.5 Кс. reference frequency for data compensation. 


Installation 


3.2 


The units of this system have been deaigned with accessibility and ease 
of maintenance in mind, The tape recorder ia located in the right hand 
forward electronica area. The oscillator packages and bridge balance 
boxes are mounted in the right amd left hand missilo bays with all 
adjustments accessible,  Regulated high voltage and low voltage power 
supplies are installed in the center missile bay. 


Ihe composite output signal of each package of віх sub=carrier oscillators 
is carried forward to the tape recorder by coaxial cable as low impedance 
lines, Matching transformers at each end match line impedance to oscilla- 
tor outputs and amplifier inputs, Тһе matching transformers are located 
above each bridge balance box and in a junction box immediately aft of the 
tape recorder. 


Bridge Balance Boxes 


3.3 


The Bridge Balance Boxes are located above their related ТАТР-5 oscillator 
packages. The boxes designed to be easily interchanged. Input leads 

from the end instruments and output leads to the TATP-5 oscillator packages, 
power leads, etc., utilize plug connectors for easy removal and trouble 
shooting, 


Each box has a switch for 28V filament power to the віх sub-carrier 
oscillators and a switch to control the relay for the 108V DC plate voltage 
power supply to the package, In addition, a push button switch actuates 
the calibrate relay which shorts the input lead of the sub-carrier овсіїїа- 
ter to signal ground returning the oscillator to center frequency. 


Twenty five turn "irimpots" have been incorporated to balance and attenuate 
the individual data channels, A typical bridge balance box circuit schematic 
is shown of Page 


NOTE: 


Bridge Balance Box number 8 has been modified to accommodate three TOE 
(voltage sensitive) osoillators, The modification із noted on Page 
Wiring changes necessary between the bridge balance box and TATP-5 
раскаре are shown on Page 
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Test ta 


3.4 Two special test units have been provided, Опе is designed to plug 
directly into the input plug ав it is removed from the bridge balance 
box, This 1s wired to connect each matched set of pressure transducer 
bridges into the equivalent bridge as seen by the oscillator, This 


provides a "quick" check of the bridge type pressure pickups with an 
ohmeter, 


The other test unit is a bridge substitution unit, This unit plugs 

into the bridge balance box in place of the input leads, end substitutes 
balanced bridges for check purposes. Switches have been provided to 
switch in parallel resistance on either leg of the bridge to give 
approximately 80$ bandwidth excursion. This provides а test unit for 
preliminary setup and calibration of the individual oscillators, 


Calibration 


3.5 In-flight calibration of the tape recorder system ів accomplished by 
pressing the calibrate awitch on the pilot's control panel. (Switch 
also calibrated the Telemetering System.) This actuates relays in 
each bridge balance box which grounds the signal lead of each sube 
carrier oscillator establishing a center frequency output. This is used 
to determine any drift during flight. During pre-flight set-up and 
calibration this may be accomplished independently at each bridge balance 


box by pressing the "Calibrate" switch on the respective bridge balance 
box. 


ta 8 ent 


3.6 Data measurements and required identification signals assigned to the 
tape recorder system for the structural demonstrations have utilized all 
available channels of the tape recorder. In addition to the data measure- 
ments assigned, two other functions are recorded. For data correlation 
purposes the signal obtained from the Data Correlation Control Unit 
(Reference Section 2) is recorded. To obtain a trigger signal for the 
data computers, a channel has been изза to provide a 5 volt pulse for the 
first 10 seconds of data recording, It will be necessary to remain іп a 
stabilized flight condition during this time, 


Pressure Меазигелопів 


3.6.1 Installed in the vertical fin are 150 Consolidated Engineering 
Corporation pressure pickups. Тһе pickups are procured as 
matched pairs, based on their dynamic characteristics, and are 
mounted to sense dynamic pressure imposed on the vertical fin 
and rudder skin surface, In locations where it was physically 
impossible to mount the pickups symmetrically opposite, remote 
tubes were used to senge the pressures at the skin surface and 
transmit these pressures to a block mounted in an accessible 
location. Each pair of pickups are electrically wired to obtain 
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ent (cont'd 
Pregsure Measurements (cont'd) 


one signal output, This signal output from the two pickups 
represents the differential pressure across the vertical fin or 
rudder, Figure No. 4. shows the pickup locations. 


Strain Mea surements 


3.6.2 Strain gauges have been installed on spars #3, #4, and #5 of the 
vertical fin to measure strain induced in the spars. Four 350 
OHM strain gauges are bonded to the flanges of the spars and 
electrically connected to obtain a full bridge with four active 
legs. 


Angle of Attack Measurement 


3.6.3 Angle of attack measurement is obtained from tho nose boom vane 
by utilizing an autosyn signal convertor to obtain a varying DC 
voltage from the autosyn circuit signal leads. Page number 4. 
ів a circuit echematic, 


Ассе1 сга Ө епі 


3.6.4 Three Statham Accelerometers have been installed to record 
ассе)огабіоп. Two accelerometers are installed to record lateral 
acceleration іп the vertical fin and the other records normal 
acceleration approximately 4 feet aft of the airplane C.G.. 
Potentiometers in the applicable bridge balance boxes are used 
for balancing and attenuating the accelerometer circuits. 
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TELEMETRY 
General 


4.1 


The telemetering instrumentation system consists of two frequency 
modulated radio frequency links, eaoh containing provisions for 

ten sub-carrlier oscillators and two audio frequency amplifiers. 
Various combinations of sub-carrier oscillators are possible allowing 


measurements by voltage, strain gage, inductance and frequency. 


installation 
4.2 Installation of the complete telemetering system was designed for 


(1) ease of operational maintenance, allowing complete pre-flight 
checkout to be accomplished by а technician from Aero stand out- 
side the aircraft; (2) ease of removal of the entire system from 
the area for future flight test phases. 


The entire assembly 1s of rack construction installed in the mid- 
electronics area, Components are wired by cables to the main tele- 
metering junction box where data information cireultry from varioue 
instrumentation transducers are picked up, 


4.3 


The radio frequency link 1s crystal controlled transmitters and 
amplifiers operating on 228 те. and 234 mc. with a power output 

of 50 watts each. The antenna system will make use of the production 
data link antenna installed in the aircraft and a AT256A/ARC antenna 
installed immediately aft of mid-electronica compartment on upper 
dorsal fairing, the combined outputs of both transmitter foeding the 
antennas simultaneously te provide better radiation patterns from 

the airplane during possible roll and spin testing. 


The Power Supply 


4.4 


All electronic components use 28 VDC from the ship's generator system 
for filament voltage. The high voltage section consists of віх 
magnetically regulated power supplies operating from the airoraft 115 
volt AC source and provides the requirements of the sub-carrier 
oscillators, transmitters and amplifiers. 


Operation 


4.5 


EEE pa quid Ба Го У АВА POS 
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Functional operation of the system is by the control panel switches 
supplying power to the individual units; each of the RF sections as 

well as each sub-csrrier oscillator package can be operated independently, 
Each sub-ocarrler channel can be monitored and output frequencies recorded 
individually for calibration purposes. Primary voltage from the ship's 
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Operation (cont'd) 


4.5 


system are brought into the telemetering "J" box where circuit 

breakers are provided for protection, and also allow operation 

of either RF syatem separately. The control panel awitches close 

the circuits to the individual units, and аге labeled to indicate 

their function, іе,: "Lo RF 108 VDC," supplies plate voltage from 

the Arnoux regulated 106 volt supply to sub-carrier oscillator packages 

1 and 2 of the 228 пе, RF section. Audio output from the sub-carriers 
can be removed from the transmitter for pre-flight calibrations and 
ground monitoring by disconnecting the audio соахіа) plug. For operation 
of the RF seotion, switch "Lo RF mtr., 200 VDC" supplies plate voltage to 
the Parsons 7501 FM transmitter. The driver power output can thus be 
measured by an RF wattmeter. Closing switch "Lo RF Amp 500 VDC" provides 
28 VDC filament to the TAV-6 RF amplifier, and starta а 60 second time 
delay for the delayed application of the 500 VDC plate voltage to the 
TAV-6, RF amplifier, the Bird wattmeter can again be used for measure- 
ment of RF power, The output frequency of the Lo RF js 228 mc.. The 

same operational sequence is applied to the HI RF section, with frequency 
output of 234 me,, Preflight checkout concludes with arming all circuit 
breakers and closing all switches, Operation is then effected by one TM 
Instrumentation Switch in the cockpit control panel. 


System Calibration 


406 


Calibration Voltages are provided by the same regulated voltage source 
used to supply excitation to the resistance type pickup gages, Тһе in- 
flight calibration unit is designed to apply accurately known voltage 
steps into the sub-carrier oscillators during flight to provide an 
observation of any zero drift or change of aensitivities. Within the 
unit а commutator sequentially steps from 0-1-2-3-4-5 volt increments 
and super-imposes these in sequence upon TOE type voltage controlled 
oscillators, a following sequence applies ٭‎ 2.5 VDC calibration points 
for sub-carríer oscillators of the same voltage input range. The in- 
flight calibrator can be operated by the push-calibrate button on the 
TM control panel for pre-flight checkout and calibration. During flight 
а "push to calibrate" button on the pilot's panel allows calibration of 
the entire system when called for on the pilot's flight plan. 


Data Measurements 


4.7 


Data Measurements assigned to telemetry recording consist mainly of 
airplane response functions, To provide data correlation with the 
Pnoto-Panel and Magnetic Tape Recording Systems, the signal from the 
Data Correlation Control Unit is also telemetered. Special functions 
will be ground monitored during test maneuvers for flight safety. 


Gyro_Instrumentation 
4.7.1 Located in the Aft Accessory Electronic Compartment is the gyro 


platform containing mounting provisions for three rate gyros 
and one free gyro. Associated equipment, te., relay, fuses, and 
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Рафа Measurements (cont'd) 
Qvro Instrumentation (cont'd) 


Step-down transformer are algo located on this platform, 


The pitch, yaw, and roll rate gyros are Giannini Туре 36128C with 
potetiometer output directly proportional to angular velocity. 

The free gyro, used for pitch and roll attitude, is a Giannini, 
Type 3416BY-Ol with potentiometer output directly proportional to 
angular displacement about the two axes, Since this gyro does 

not have an erection system, а caging switch and light have been 
provided on the pilot's instrumentation control panel. The gyro 
should be caged until stabilized flight, and uncaged when in-flight 
calibration is accomplished, Uncaging time is 0,1 seconds maximum. 
Caging time will not exceed 40 seconds, If the switch is moved 
from uncage to cage and returned to uncage the gyro will complete 
the caging cycle before uncaging. 


celerat ent 


4.7.2 Normal acceleration at the airplane С.С, is measured by a Donner 


Model 40 accelerometer with a modified model 40-3 power supply. 
The power supply provides a DC voltage Гог the telemetry system 
and also provides а DC current for а milii-ammeter modified to 

read "G's" and mounted on the Pilot's auxiliary panel. Caution 
should be exercised to calibrate the unit as a complete system. 


Lateral acceleration at the airplane С.С. 18 measured at а 
Statham Accelerometer, Attenuating and balancing potentiometers 
for the accelerometer circuit are located in the telemetering 
junction box. 


ed t For a ement 


4.7.3 The controls have been instrumented by the application of strain 


gauges in locations selected for maximum strain gauge sensitivity, 


Lateral stick force 18 measured at the torque tube located іп the 
cockpit to the right of the control stick, А Doelcam Model 
2HMA-2 D-C amplifier has been employed to provide satisfactory 
signal strength for telemetry. 


Longitudinal stick force is measured at the base of the control 
stick, Stress values іп this area are of sufficient magnitudé to 
record directly, 


Rudder pedal force measurement is obtained from the vertical 
torque tube actuated by the rudder pedals. This location auto- 
matically records the predominant force applied to either the 
left or right rudder pedal and the sensitivity is great enough 
to allow direct recording. Figure №. 4.6 indicates the strain 
gauge locations. | 
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| Data Meagurements (cont'd) 


Control Surface Position Measurement 


4.7.4  Potentiometers have been installed to record rudder and elevon 
| position on telemetry, The potentiometers are mounted at the 
inboard hinge of the elevons and center hinge of the rudder. 
Voltage potential for the potentiometers is supplied by a 
Hufford Power Supply which is mounted on the telemetor rack, 
Figure No, 4.3 indicates the elevon installation and Figure No, 
4.4 indicates the rudder installation, 
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G D PHOTO-PA INST TION: 
The в 


5,1 The camera is а 35 mm Automax Model G manufactured by Traid Corporation 
and modified to Mir Force Flight Test Center, Edwards, California 
specifications, that is, the normal cine speed of sixteen frames per 
Second ls reduced to six frames per second, The camera is equipped 

| with а Miltar 25 mm lens Model 07365 and а Тгаїд Model 700 magazine of 

200 feet capacity. It ig mounted at approximately Sta. 256 by drawing 

number 8-01791 Basic and 8-01791-3. 


Ihe Ihoto-Panel 


5.2 The Photo-Panel is installed in the aft center missile bay at approximately 
Sta, 377 and faces forward, It is designed for twelve standard 3 1/8" 
diameter aircraft instruments, а 2 1/4" diameter sweep-second clock, a 
Veeder-root Counter, and several indicator lights as shown іп Fig, No. 

5.1. The panel is illuminated by eight silver-bowl 28V bulbs, AN 2124- 
SB 307, located between the instruments, The Photo-Panel installation 
is accomplished by drawing number 8-01779. 


~ Operation 


| 5.3 Assuming the master instrumentation power to be "on" the photo-panel is 
actuated by the photo-panel selector switch on the pilot's left forward 
console, This switch turns оп the photo-panel lights, the camera motor, 
and the data correlation system, The camera will then start single-frame 
photos at the time interval preselected at the Data Correlation System in 
the right forward missile bay (Ref. Figure №. 2.1). Time intervals 
available are tuo seconds, four seconds, eight seconds and twelve seconds. 
' The camera may be operated at cine speed of six frames per second through 
uss of the pilot's stick trigger or the master record switch on the left 
forward console, Caution: These switches are not armed unless the photo- 
panel selector switch 16 "оп". The master record switch on the console 
is пої a momentary type and hence care must be exercised to prevent 
excessive expenditure of filn, 


Fhoto-Panel Measurenents 


5.4 Photo-Panel instruments are identified by position number as stenciled on 
the panel directly below each instrument cut-out. In addition to the 
instrumenta discussed below, the photo-panal contains space for Flight 
Identification immediately below the Data Correlation Counter. 
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Panel position №. 1 is occupied by а modified буре C-12 
altimeter sensing its static pressure from the nose hoon, 
(Ref, Figure No, 5.2). 


Рюобо-Рапо) Meamurementg (cont'd) 


Panel position Ко, 2 is occupied by ап F~l type airspeed 
indicator sensing its intelligence from the pitotestatic 
probe of tho nose boom, The nose boom 1s built in ас- 


cordance with drawing number 8-01762-3. 


Panel position №. 3 indicates outsíde air temperature, 
This is sensed by AN 5525-1 resistance-type temperature 
bulb, the installation of which is shown on drawing number 
8-01781-3 . 


(Blank) 


Panel position No, 5 contains а six-digit Veeder-root Counter 
for data correlation. This counter receives pulses at tw- 
second intervals from the commutator ав described in Section 
2 of this report. The counter is manually resettable, but 
this should not be done without also resetting the Binary 
Encoder and the pilot's counter, Тһе Veeder-root Counter 

and the Binary Light read out, in panel position No, 15, 
should indicate the same frame number, (Ref, Paragraph 

No. 5.4.15. 


Panel position No. 6 contains an altimeter measuring pressure 
in the pressure pick-up manifold line, 


(Blank) 

(Blank) 

Panel position No, 9 contains a Fuel Total Indicator which can 
be used to calculate airplane gross weight. The Fuel Total 
Indicating System is in parallel with the pilot's system and 
uses a separate amplifier to drive the meter. 


Panel position №. 10 is small size for a 2 1/4" diameter 
standard aircraft mount and contains а sweep-second clock, 


(Blank) 
(Blank) 
(Blank ) 
(Blank ) 
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Photo-Pgnel Measurements (cont'd) 


5.4.15 


Panel position №. 15 conteins the Binary Read-out Lights, 

It consists of & panel, of standard instrument size, with 

Sixteen miniature lights mounted іп rows of four. The right 

hand vertical row of lights designates units and moving to the 
left, the next vertical row designates tens, hundred, and 
thousands in that order. Lights in the vertical columns, when 
Lit, have a value of one, two, two, and four reading from top to 
bottom, To obtain the counter number you take the "sum" of the 
lights that aro lit in each of the four vertical row, The lights 
receive their signal from the Binary Encoder (Ref. Section 2) and 
they are used to oorrelate the Photo-Panel and Telemetry Record- 


ing Systems, 


Miscellaneous Q Strips 


| 
| 
| 
| 5.5. 
| 
| 


А number of pages have been added to the end of this section indicating 
wire terminations оп "Q" strips. 


They are for reference purposes only. 
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ACCUMULATED INSTRUMENTATION COSTS BY AIRPLANE 
CORTRACT AP 33(600)-59h2 
31 August 1955 


Note fl. Allocation of material costs in each category except 
instrumentation із baged upon direct labor hours ro- 
š ported for each airplane. 


Note #2. Allocation of inspection 18 based on manufacturing 
'5 harms. 


Note #3. The instrumentation task for Air Force Airplane 
Nvmbers 1800, 1801, 1803, 1805, 1808 ave reported 
under Air Force Airplane Humber 1800. 
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Note $1. Allocation of material costs in each category except 
instrumentation is based upon direct labor hours re- 
ported for each airplane. 


Hote $2. Allocation of inspection is based on manufacturing 
hours. 


пође $3. The instrumentation task for Air Force Airplane 
Numbers 1800, 1801, 1803, 1805, 1808 are reported 
under Air Force Airplane Humber 1800. 
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Note #1. Allotation of шніетіаї costs in each category except instrumentation 


із based upon direct labor houra reported for each atrplene. 


Note #2. Allocation of i&spection ie based ой manufacturing hours. 


Note #3. سوب ےد بے‎ task for Air Force Airplane Manders 1800, 1801, 
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are reported under Air Force Airplane Murder 1800. 
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We have been requested to sub-budget Model 8 instrumentation 
costs by individual airplanes, Therefore, we would like to receive 
from you each month, commencing with April, a supplement to your 
monthly "Statement of Actual Costs - Contract AF33(600)-5942". 
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This supplemental report would show the cumulative actual costs 
for each plane identified by AF serial number commencing with S/N 
52-7994. Costs are desired in the same detail now being reported by 
you for the instrumentation program in total. 


We will &ppreciate your assistance 1n this sub-budget problem. 


J. A. Sanderson 
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